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By  Judson  C/Welliver 


DO^^'N  in  tlie  green  pastures 
I  at  Washington — under  the 
I  guarcHansIyp  of  that  good  old 
'  Shepherd,  Uncle  Sam  —  a 
flock  of  sheep,  with  exceed- 
ingly valuable  fleeces,  has  long  been 
grazing. 

Often  in  the  past  few  years,  the  lion's 
paw  has  swept  away  a  woolly  victim  so 
swiftly  and  silently,  that  the  great  pub- 
lic, looking  on,  has  been  only  a  little 
startled. 

But  now  the  lion — already  the  greatest 
and  most  powerful  of  all  trusts — has 
grown  bolder.  During  the  present  ses- 
sion of  Congress  he  is  gathering  himself 
for  a  leap.  He  sees  in  the  present  politi- 
cal situation  an  opportunity — by  appeal- 
ing to  the  ancient  and  outworn  doctrine 
of  State  Rights — to  scatter  the  fat  sheep 
and  lambs,  which  he  covets,  and  thus 
make  it  easy  to  devour  them  one  after 
the  other,  at  his  leisure. 

The  lion,  on  which  the  public  is  warned 
to  fix  its  most  eager  and  angry  attention, 
is  the  Water  Power  Trust — beside  which 
all  other  ravenous  beasts  in  the  Political- 
Business  jungle  become  as  family  pets. 
The  fleecy  flock  is  made  up  of  innumer- 
able and  immensely  valuable  water-power 
rigrhts  which,  still  undeveloped,  exist  in 
the  navigable  rivers  of  the  United  States. 

Or — forgetting,  for  the  moment,  the 
menagerie — picture  to  yourself  a  dis- 
traught old  gentleman  in  red-and-white 
striped    trousers,    blue    coat,    and    star- 


spangled  vest,  wearing  brass  buttons  and 
a  funny  bunch  of  whiskers,  walking 
down  a  dimly  lighted  by-street,  carrying 
two  or  three  billion  dollars  worth  of 
valuables  in  his  arms.  He  is  dropping 
them  along  the  road  from  time  to  time, 
and  a  gang  of  avid  pursuers  are  picking 
them  up.  If  he  doesn't  drop  them  fast 
enough  to  satisfy  the  cupidity  of  his 
escort,  they  make  a  grand  rush  at  him 
and  snatch  a  few  of  the  most  tempting 
bits  out  of  his  arms. 

The  old  gentleman  has  two  burglar- 
proof  safes  at  home,  plenty  big  enough, 
either  of  them,  to  hold  h.s  treasure.  But 
he  hasn't  been  able  to  make  up  his  mind 
in  which  safe  he  will  lock  them,  and  the 
looters  are  doing  their  best  to  keep  him 
too  agitated  to  decide  until  they  have 
relieved  him  of  his  entire  store. 

That's  Uncle  Sam,  taking  care  of  his 
water-power  wealth ;  nobody  knows  how 
many  billions  of  it.  It  constitutes  one  of 
the  biggest  parts  of  his  remaining  estate. 
It  belongs  to  us,  his  nephews  and  nieces; 
a  rich  part  of  the  heritage  for  which  he  is 
trustee  for  us  and  our  children.  He  is 
tramping  through  the  twilight  zone  of 
uncertainty  that  divides  State  Sovereignty 
from  Federal  Authority.  The  two  safes 
at  home  are  marked  State  Control  and 
Federal  Control.  His  property  would 
be  perfectly  safe  in  the  Federal  Control 
safe,  which  is  modern  in  construction  and 
connected   by  the  best   known   burglar- 


■WATER  POWER 
WOULD  OPERATE 
EVERY    MILL.    PROPEL 
EVERY  TRAIN    AND    BOAT. 
AND  LIGHT  EVERY  VILLAGE  IN 
THE  COUNTRY." 

alarm  system  with  the  central  police  sta- 
tion of  Public  Opinion.  The  other  safe 
isn't  so  strong  or  modern. 

The  horde  of  water  power  grabbers 
want  to  get  as  much  as  possible  of  his 
treasure  away  from  the  old  man  before 
he  decides  w'here  to  put  it  for  safe  keep- 
ing, and  then  they  want  him  to  lock  the 
rest  in  the  State  Control  safe,  because 
they  know  just  how  to  blow  their  way  in 
and  take  the  stock  at  their  leisure. 

If  the  old  chap  doesn't  decide  pretty 
soon  what  to  do  about  it,  and  doesn't  de- 
cide right — that  is,  in  favor  of  locking 
his  valuables  in  the  Federal  Control  safe, 
— and  then  doesn't  put  a  strong  guard 
over  that  safe,  there  will  be  nothing  left 
of  the  treasure,  and  the  rest  of  us  will 
presently  find  ourselves  working  for  the 
smart  and  nimble  gentry  who  are  at 
present  meeting  such  success  in  torment- 
ing him  out  of  his  property. 

Till  very  recently,  only  a  few  very  far- 
sighted  people  realized  the  importance  of 
controlling  the  water  power  of  this  coun- 
try They  knew  that  the  real  monopolies 
of  the  future  would  be  in  natural  re- 


sources. Whoever  could  control  the  for- 
ests, coal,  iron  ore  and  water  powers 
would  control  the  country.  They  would 
lay  tribute  on  everybody  else. 

The  forests  are  far  on  the  road  to 
strong,  concentrated  ownership.  Coal  is 
going  the  same  way.  Iron — well,  we  all 
know  something  of  the  tremendous  grip 
the  Steel  Corporation  has  in  that  quarter. 
As  to  water  power,  the  economists  now 
agree  that  its  control  will  make  the  one 
great,  dominating,  overshadowing  trust 
of  the  future.  If  the  water  power  trust 
is  ever  perfected  as  thoroughly  as  it  is 
now  planned,  as  free  from  control  in 
the  public  interest,  it  will  be  a  power 
quite  beyond  any  crude  imaginings  of 
today  to  portray. 

The  wonder  of  wonders  about  the 
water  power  combination  is  the  swift- 
ness,   secrecy    and    effectiveness    of    its 


READY  TO  BE  HARNESSED— BERNEY  FALLS.  SHASTA  COUNTY. 
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Senator  Winthrop  Murray 
Crane— One  of  the  Most  Active 
Water  Power  Getters  in 
Congress. 


develop- 
ment.  It  is 
yet  less  than 
four  years 
since  Presi- 
dent Roose- 
velt first  told 
the  country 
in  warning 
tones  that 
there  was 


possibility  of 
such  a  trust.  He  did  that  in  his  famous 
veto  of  the  James  River,  Missouri,  dam 
bill,  in  April,  1909.  It  v,  usn't  a  very  big 
dam  bill,  but  it  afforded  occasion  for 
turning  loose  for  National  contemplation 
a  detailed  report  which  the  Commissioner 
of    Corporations    had    made,    of    water 


power  conditions.  The  countrj-  wasn't 
just  sure  how  to  take  that  report.  Some 
people  yawned  at  "another  Roosevelt 
alarm ;"  others  found  something  humor- 
ous in  the  queer  notion  that  water  power 
was  worth  trustifying,  or  that  there  was 
a  potential  trust.  Still  others,  a  few  of 
them,  got  the  idea  and  have  been  keeping 
their  eyes  on  this  combination  ever  since. 
As  for  the  water  power  promoters,  who 
thus  suddenly  found  the  white  light  of 
publicity  turned  on  their  magnificent 
project,  they  redoubled  their  efforts  and 
adopted  clever  tactics  to  allay  suspicion. 
They  drove  off  their  forces,  set  their 
strategists  at  work,  organized  a  plan  of 
campaign,  and  right  now  they  are  on  the 
point  of  making  their  grand  dash  to  cap- 
ture control  of  the  whole  situation.    As  I 
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write,  their  army  of  lobbyists— some  of 
them  operating  from  the  vantage  points 
of  seats  in  House  and  Senate,  some  serv- 
ing as  dummy  directors,  promoters,  ma- 
nipulators and  what-not — is  just  starting 
the  charge  up  Capitol  Hill.  They  pro- 
pose to  capture  and  destroy  the  Federal 
Sovereignty  citadel  and  leave  only  the 
scattered  outposts  of  State  Regu 
lation  to  defend  the  water  re- 
sources, knowing  full  well 
that  if  they  once  establish 
the  rule  that  the  States 
own  the  water  power,  they 
can  capture  the  State  legis- 
latures in  detail  and  appro- 
priate the  whole  treasure. 
Before  tliis  article  appears 
in  print,  the  charge  will  have 
been  made ;  the  critical  bat- 
tle will  be  on.  What  a  stake 
is  involved  in  the  outcome 
may  be  judged  from  the 
solemn  warning  which  Sena- 
tor Burton  of  Ohio  recently 
delivered : 

"Besides  its  enormous  mag- 
nitude, this  industry  will  become  funda- 
mental to  many  other  industries  which 
depend  upon  water  power  for  their  op- 
eration and  success.  The  possibility  of 
the  control  of  the  business  of  the  country 
through  the  agency  of  water  power  is 
more  imminent  than  any  other  form  of 
control  ever  attempted  in  the  history  of 
human  endeavor." 

That  is  the  language  of  a  senator  who 
doesn't  deal  in  the  spectacular  or  the 
superlative,  who  is  most  commonly  criti- 
cised as  too  conservative,  and  who  knows 
more  about  water  power  than  any  other 
man  now  in  public  life. 

Senator  Burton  did  no  violence  to  his 
repute  for  moderation  when  he  indulged 
in  these  observations.  It  is  difficult  to 
summarize,  in  the  space  available  here, 
the  possibilities  of  the  water  power  com- 
bination for  which  lines  have  been  laid 
throughout  the  length  and  breadth  of 
this  continent,  and  for  the  promotion  of 
■which  the  greatest  financial  powers  of  the 
country  are  enlisted.  However,  here  are 
some  impressionistic  suggestions : 

Industrial  United  States  uses  about 
30,000,000  horsepower — gas,  steam  and 
water — annually.  The  available  mini- 
mum amount  of  water  power   is  placed 


Henry  L.  Stimson,  Sec- 
retary OF  War. 


at  36,906,000;  that  is,  the  power  pro- 
ducible at  periods  of  lowest  water,  dead 
of  winter,  etc.  The  maximum,  without 
construction  of  storage  reservoirs,  is 
placed  at  66,447,000.  But  with  storage 
reservoirs,  which  would  prevent  floods 
and  aid  navigation,  in  addition  to  increas- 
ing water  power  supply,  it  is  esti- 
mated by  the  Hydrographic 
Bureau  that  200,000,000 
horsepower  could  be  devel- 
oped. These  are  all  con- 
servative official  engineer- 
ing estimates.  The  late 
Dr.  W.  J.  McGee,  one  of 
the  world's  foremost  au- 
thoriti^  said  of  our  water 
power  possibilities,  if  stor- 
age were  employed : 
"It  exceeds  our  mechanical 
power  in  use,  would  operate 
every  mill,  drive  every  spin- 
dle, propel  every  train  and 
boat,  and  light  every  city, 
town  and  village  in  the  coun- 


try.' 


Whether  you  side  with  the 
man  who  calculates  that  water  power  is 
available  to  produce  twice,  or  three  times, 
or  seven  times,  the  entire  amount  of  me- 
chanical power  now  in  use  in  the  country, 
you  will  be  forced  to  concede  that  these 
figures  mean  something. 

But  is  it  available  for  general  commer- 
cial uses?  That  is  the  natural  question 
at  this  point.  Can  it  be  harnessed  to  the 
mills,  locomotives,  lighting  circuits  of 
cities,  and  made  to  do  the  work? 

One  suggestion  of  the  answer  resides 
in  the  statement  that  though  hydro-elec- 
trical development  is  in  its  infancy,  there 
is  5,356,000  developed  horsepower  in 
water ;  that  is,  more  than  one-sixth  of  all 
the  power  we  use.  The  use  of  water 
power  from  central  stations  increased, 
between  1902  and  1907,  208  per  cent, 
while  the  use  of  steam  power  in  like 
fashion  increased  only  90.4  per  cent. 

These  figures  suggest  how  increasingly 
important  water  power,  turned  into  elec- 
tricity and  distributed  over  wide  areas, 
is  becoming.  Yet  the  development  is 
barely  beginning.  Thus  far,  water  power 
is  hardly  used  at  all  to  operate  railways. 
Consider,  then,  the  possibilities  of  devel- 
opment in  this  field  from  two  statements : 

The  Chicago,  Milwaukee  &  Saint  Paul 
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system  expects  to  electrify  its 
entire  line  from  the  Missouri 
river   to   russet    Sound   just 
as  fast  as  the  preparations 
can     be     made      for     the 
change :    as   fast   as   dams 
can  be  built,  turbines  and 
dynamos       installed,       and 
electric     locomotives     con- 
structed.      It    has    bought 
power  from  the  Great  Falls 
Power   Company   of   Mon- 
tana for  about  500  miles  of 
this  distance.     It  will  make 
transportation      so      much 
cheaper  by   using   electric- 
ity, that  every  other  impor- 
tant railroad  in  the  Moun- 
tain and  Pacific  West  is  today  figuring 
on  meeting  this  new  competition  by  simi- 
larly equipping  itself. 

Second,  consider  this  statement  which 
the  late  Edward  H.  Harriman  made  to 
the  writer  about  two  years  before  he 
died.  We  will  all  concede  that  Harri- 
man had  real  vision.    He  said : 

"The  trunk-line  railroad  of  .the  near 
future  will  be  of  six-foot  gauge,  which 
means  entire  reconstruction  of  roadbed, 
bridges  and  tunnels.  Cars  built  through- 
out of  steel  will  handle  80  to  100  tons 
of  freight  each.  West  of  the 
Missouri,  practically  all  the 
mileage  will  be  operated 
by  electricity,  which 
will  be  produced 
from  the  great 
water  powers  of 
the  mountain 
country,  the 
Missouri  itself, 
and  the  Pacific 
slope.  Besides 
that,  there  will 
be  an  indus- 
trial devejop- 
ment  in  'that 
region  that  we 
cannot  yet  con- 
ceive, due  to  the 
use  of  this  same 
power  for  minin:^ 
factories,  and  operating 
the  utilities  of  towns, 
cities  and  the  farm." 

That  sounded  visionary, 
even    a    very    few    years 


Senator  Keeu  Smoot. 

He  frnnkly  confessi's  his  interest 

in  water  power  franchises. 


ago.     It  isn't  so  visionary,  in 

the   light  of  what  the   Saint 

Paul  road  is  actually  doing 

and     its     competitors     are 

planning    to    do    just     as 

suon  as  possible. 

The  economy  of  hydro- 
electric power  is  variously 
estimated.  When  the  Puget 
Sound  road  is  equipped 
with  electricity  it  will  haul 
no  coal  for  locomotive 
fuel.  That  is  one  of  the 
biggest  tonnage  items  of 
other  railroads.  It  will  not 
need  to  use  power,  cars, 
tracks  and  terminals  in 
this  way.  It  is  impossible 
to  get  an  agreed  engineering  statement 
of  the  difference  in  cost  per  yearly 
horsepower  between  steam  and  hydro- 
electricity;  it  is  extremely  conservative 
to  say  that  electricity  can  be  produced 
from  water  at  $40  or"$50  and  that  steam 
power  will  cost  at  least  $60.  Many  engi- 
neers would  make  steam  cost  twice  as 
much  as  electricity.  Moreover,  steam  is 
bound  to  cost  more  and  more  as  coal 
becomes  scarcer;  water  will  continue 
running  down  hill  for  some  time  yet  at 
the  same  old  price. 

■and  here  is  a  most  im- 
portant   detail    in    any    ap- 
praisement     of      water 
power  resources — 
there  is  a  more  uni- 
forn.    and    general 
distribution    of 
water     power 
throughout    the 
country  than  of 
coal.      New 
England    and 
New    York 
have    no    coal, 
but   they   have 
water  power 
that   may  easily 
be  developed,  far 
beyond     any     de- 
mands that  can  now 
be     imagined.       The 
Middle   Atlantic   section 
has  great  supplies  of  coal 
and  also  of  water  power; 
yet  water  power  is  being- 
developed  very  fast  in  the 


Again- 


A  Georgia  Power  Plant  on  the 

Chattahoochee 

River. 
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face  of  the  fact  that  coal  is  still  vastly 
cheaper  than  it  will  be  in  the  near  future. 
The  Atlantic  seaboard  States  of  the 
South  have  riches  in  water  power  almost 
beyond  conception.  The  North  Pacific, 
South  Pacific  and  Inter-Mountain  States 
have  the  greatest  water  power  supply  of 
all,  especially  the  North  Pacific  States. 
Finally,  the  great 
Central  Valley  has 
possibilities,  in  the 
Mississippi  River 
system,  which  are 
suggested  by  the 
fact  that  one  pro- 
ject, at  Keokuk,  on 
the  Mississippi,  is 
about  ready  for  op- 
eration which  in- 
volves a  dam  more 
wonderful  than 
that  on  the  Nile  at 
Assouan,  naviga- 
tion locks  as  long 
as  those  on  the 
Panama  Canal,  and 
a  power-producing 
capacity  of  200,000 
horsepower !  This 
company  has  con- 
tracted to  sell  60,- 
000  horsepower  in 
Saint  Louis,  125 
miles  from  the 
Keokuk  dam,  to 
operate  the  street 
cars  and  lighting 
system  of  the 
fourth  city  in  the 
land.  It  will  con- 
vert the  rich  country  within  a  radius  of 
200  miles  from  Keokuk  into  an  indus- 
trial region  of  the  first  importance. 

Yet,  impressive  as  is  this  one  project 
at  Keokuk,  another  concern  is  now  at 
work  developing  a  power  almost  as 
great,  a  few  miles  up  the  Mississippi, 
at  Davenport!  Multiply  those  two  de- 
velopments by  the  unmeasured  possibili- 
ties of  the  Ohio,  Missouri,  Des  Moines, 
Cedar,  Illinois,  Tennessee,  Cumberland, 
White,  and  all  the  rest  of  the  magnificent 
streams  of  the  Mississippi  system,  and 
you  will  have  no  doubt  that  the  Central 
Valley  is  as  well  supplied  with  the  "white 
coal"  of  the  next  generation,  as  any 
other  part  of  the  country. 


Sob-Plant  of  a  Powkr 
Mou 


In  Switzerland  they  have  harnessed 
their  water  powers  with  a  view  to  serving 
all  the  people.  A  rural  mail  carrier  goes 
his  round  in  an  electric  car.  Alongside 
the  road,  wherever  he  goes,  is  an  electric 
feed  wire.  When  he  needs  "juice"  he 
hooks  to  the  main  and  loads  up  1  Private 
automobilists  buy  permits  to  use  power 
as  they  need  it,  in  like  manner. 

Now,  think  what  water  power  means, 
by  projecting  that 
system  into  an  ag- 
ricultural section  of 
our  Central  West. 
Mr.  Farmer  has 
plows,  trucks,  trac- 
tion engines, 
threshing  ma- 
chines, milking  ap- 
paratus, pumps — 
all  equipped  with 
electric  motors.  He 
hooks  them  to  his 
feedwire,  soaks  up 
the  needed  "juice," 
and  farms  by  elec- 
tricity. No,  it's 
not  a  dream.  Tre- 
m  e  n  d  o  u  s  1  y  big 
farming  operations 
in  the  Mid-West 
are  even  today  be- 
ing carried  on  in 
this  manner.  Many 
people  have  har- 
nessed the  small 
power  supply  avail- 
able on  their  own 
farms  and  utilized 
it  in  these  various 
ways.  The  future  will  see  development 
along  these  lines  that  we  can  only  im- 
agine. Senator  Brady  of  Idaho  told  the 
Conference  of  Governors  that  he  hadn't 
had  a  fire  in  his  house  at  Pocatello,  for 
heat  or  cooking,  in  seven  years.  "Elec- 
tricity, generated  from  the  Snake  River, 
furnishes  heat  and  light,  cooks,  churns, 
washes,  irons,  washes  the  dishes,  and 
runs  the  ice  cream  freezer.  It  will  do  all 
these  things  for  the  whole  country,  in  a 
few  years." 

So  much  by  way  of  passing  suggestion 
of  what  electricity,  originating  in  water 
power,  has  in  store  for  the  country.  And 
anywhere  from  two  to  seven  times  as 
much  of  it,  waiting  to  be  utilized,  as  the 
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country's     present     use     of     mechanical 
power ! 

Is  it  worth  liavinij?  Is  it  worth  saving 
to  work  for  all  the  {'copic  on  fair  honest 
terms?  Is  it  too  good  a  thing  to  give 
away  to  build  up  a  monopoly  that  today 
is  "more  imminent  than  any  other  form 
of  control  ever  attempted  in  the  history 
of  human  endeavor?" 

If  we  can  agree  that  a  monopoly  of 
this  particular  good  thing,  in  private 
hands,  without  restriction  as  to  the  tolls 
it  might  lay  on  industry,  transportation 
and  domestic  arts,  is  imminent,  then  we 
are  ready  for  the  next  step  in  this  pre- 
sentation. We  will  take  up  the  present 
development,  financial  strength,  aims, 
possibilities  of  water  power  monopoly. 

In  1908  the  first  survey  of  this  subject 
was  made  by  Herbert  Knox  Smith,  Com- 
missioner of  Corporations.  He  reported 
that  of  the  developed  water  power  at 
that  time,  thirteen  companies  controlled 
thirty-three  per  cent.  In  the  ensuing 
four  years  there  was  an  increase  of  about 
fifty  per  cent  in  the  total  development ; 
yet,  despite  this  rapid  developaient,  the 
tendency  toward  monopoly  had  been  so 
fast  that  in  1912  Mr.  Smith 
reported  that  sixty  per  cent  of 
the  total  was  controlled  by  only 
six  interests !    And  he  added  : 


"Our  remaining  water  power.<!  are  fast 
jiassing  into  private  control,  making 
regulation  thereafter  very  difficult." 

With  an  eye  io  the  future,  the  exploit- 
ers are  seizing  potential  power  oppor- 
tunities wherever  they  can  be  had,  and 
holding  them  for  future  development. 
The  present  campaign  is  less  to  harness 
powers,  than  to  grab  them.  Hitching 
them  to  turbines  and  dynamos  is  a  detail 
that  can  be  looked  after  later.  The  pres- 
ent business  of  monopoly  is  to  surround 
the  opportunities — the  waterfalls,  the 
dam  sites,  the  chasms,  the  rapids  and  the 
strategic  commercial  locations  of  prom- 
ising streams,  wherever  they  may  be. 
"While  you're  gittin',  git  a-plenty"  is  the 
water  power  trust's  motto.  So  the  inter- 
related groups  which  constitute  the  trust 
are  already  shown  to  control,  imdevel- 
oped,  almost  as  much  power  as  they  have 
developed. 

But  this,  again,  does  not  indicate  how 
far  toward  complete  control  they  have 
traveled.  It  very  often  happens  that  con- 
trol of  a  single  power  location  will  domi- 
nate an  entire  region  filled  with  good 
power  opportunities.  This  is  especially 
true  when  the  one  site  is  in  financially 
strong  hands.  There  is  economy  in 
coupling  up  plants,  making  them  auxil- 
iary one  to  another.    Thus  "pondage" — 


ON  THB  UPPER  MISSOURI  RIVER. 


THE   NATION'S  INHERITANCE  IS  BEING  TIED  UP   IN  THIS 
FASHION  BY   PRIVATE  CONCERNS. 


that  is,  impounded  water — can  be  ac- 
cumulated at  one  place  while  the  water  is 
being  used  at  another.  Again,  the  de- 
mand for  current  for  light,  traction, 
manufacturing,  etc.,  is  not  uniform.  The 
"peak  of  the  load"  is  attained  at  that 
hour  of  day  when  there  is  greatest  de- 
mand ;  that  is,  in  late  December  it  would 
come  in  the  afternoon  hours  when  street 
cars  are  carrying  homeward  the  after- 
noon press  of  traffic,  factory  operations 


are  still  going  on,  and  homes,  offices  and 
stores  are  all,  simultaneously,  making 
their  demands.  At  that  hour,  the 
coupled-up  series  of  auxiliary  plants  can 
all  be  drawn  upon ;  as  soon  as  the  "peak" 
is  passed  some  of  them  can  be  shut  off. 
Thus  it  is  plain  why  power  is  a  natural 
monopoly.  No  natural  resource  lends 
itself  so  naturally  and  profitably  to  uni- 
fied control. 

For   these    reasons,    good    authorities 
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estimate  that  tlic  undeveloped  powers 
now  controlled  liy  the  trust  interests  ac- 
tually dominate  situations  involving  sev- 
eral times  as  much  more  power.  Nobody 
else  can  develop  it ;  like  a  ripe  plum,  these 
as  yet  unseized  opportunities  will  in  due 
time  fall  into  the  waiting  mouth  of  mo- 
nopoly. 

Who,  now.  are  the  interests  which  are 
referred  to  as  the  "Trusts"?  At  their 
head,  easily  the  dominating  factor,  is  the 
General  Electric  Company,  one  of  the 
gigantic  corporations  of  the  country,  and 
one  of  the  most  important  in  the  group 
known  as  "Morgan  companies."  J.  Pier- 
pont  Morgan  has  been  for  many  years 
on  its  board,  and  the  House  of  Morgan  is 
always  credited  with  its  domination.  The 
company  has  $65,000,000  capital  stock 
issued  and  $15,000,000  of  funded  debt. 
It  is  a  holding  as  well  as  an  operating 
concern,  controlling  the  United  Electric 
Securities,  Electrical  Securities  and  Elec- 
tric Bond  &  Share  companies,  all  deeply 
immersed  in  water  power  investment  and 
exploitation.  Aside  from  these — all  huge 
concerns — the  General  Electric  influence 
radiates  through  a  wide  realm,  by  reason 
of  the  fact  that  its  directors  are  also 
directors,  commonly  influential  and 
dominating  ones,  in  a  long  list  of  other 
corporations  in  the  same  sort  of  enter- 
prises. 

Some  of  these  companies  are  merely 
brokerage  concerns,  whose  business  is  to 
market  securities — stocks  and  bonds — in 
the  great  number  of  subsidiaries  of  the 
General  Electric  which  directly  own  its 
water   power   and    electrical   properties. 


There  is  no  other  single  interest  in  water 
l)Ower  and  hydro-electric  enterprise 
which  compares  with  this  one.  Yet  the 
Westinghouse  Electric  &  Manufacturing 
Company,  which  presents  a  balance  sheet 
showing  assets  of  around  $100,000,000, 
and  Stone  &  Webster,  the  great  Boston 
water  power  concern,  are  closely  affili- 
ated with  General  Electric,  and  have  vast 
interlocked  and  subsidiary  interests  of  the 
same  kind.  The  General  Electric  and 
Westinghouse  companies  a  number  of 
years  ago  entered  a  contract  pooling  all 
their  patents ;  each  gets  the  benefit  of 
those  owned  by  the  other.  Thus,  while 
they  are  engaged  in  the  same  general  line 
of  business,  there  is  no  competition,  but 
rather  the  frankest  community  of  in- 
terest. 

The  General  Electric  and  affiliated 
concerns  own,  or  are  deeply  interested  in, 
water  power  companies  in  eighteen 
States,  controlling  almost  a  million  horse- 
power, or  more  than  forty  per  cent  of  all 
the  developed  waterpower  of  those 
States.  In  Pennsylvania,  this  group  con- 
trols eighty  per  cent  of  developed 
powers ;  in  Colorado,  seventy-two  per 
cent ;  in  New  Hampshire,  sixty-one  per 
cent ;  in  Oregon,  fifty-eight  per  cent ;  and 
in  Washington,  fifty-five  per  cent.  The 
group  has  vast  holdings  of  undeveloped 
power,  one  big  block  of  it  being  in  Can- 
ada and  representing  Niagara  possibil- 
ities. General  Electric  powers  dominate 
the  street  railway  systems  ^f  at  least  six- 
teen cities,  the  electric  lighting  facilities 
of  seventy-eight  cities,  the  gas  plants  in 
nineteen,  and  they  are  affiliated  with  the 
interests  controlling  these  facilities  in  a 
yet  greater  number  of  places. 


EVEN  THOUGH  COAL  GOES  UP.  WATER  WILL  CONTINUE  TO  FLOW  AT  THE  SAME  OLD  PRICE 
But  the  people  must  control  the  water  supply  if  the  price  is  to  remain  the  same. 
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Among  the  cities  in  which  concerns  of 
this  group  dominate  the  street  car  sys- 
tems are  inckided  Portland  and  Salem, 
Oregon, — Spokane,  Saint  Louis,  Mil- 
waukee, Racine,  Great  Falls,  Elmira, 
Raleigh  and  Asheville,  North  Carolina. 
In  most  of  these,  and  in  many  others  of 
like  importance,  the  electric  light 
plants  are  dominated.  The  street 
railway  system  of  Buffalo 


trie  Company.  This  last-named  company 
in  turn  controls  thirteen  subsidiary  com- 
panies that  own  electric  light  or  gas 
plants  in  seven  States ;  its  cities  include 
Ashland,  Canton,  and  Bridgeport,  Ohio; 
Atlantic  City, 
New  Jersey; 
Rockford,    Illi- 


entirely     operated     by 
power     from     a     General 
Electric  concern;   Balti- 
more's light  and  power  is, 
in  large  part,  supplied  by  a 
General  Electric  concern,  from 
a  great  water  power  at   Mc 
Call's     Ferry,     Pennsylvania. 
Even   in  cities   where   it 
has    no    hydro-electric 
power     to     sell,     the 
General     Electric     is 
frequently  found 
dominating  street 
car  and   lighting 
corporations;  for 
General  Electric 
has  a  keen  eye  for 
franchises    of    mo- 
nopolistic character 
with  long  terms  to 

Throughout  the  Middle  West,  and 


Representative  Richard  Wilson  .\ustin.  of 

Tennessee. 

Also  an  earnest  worker  for  those  who  want  power  site 

concessions. 


run. 
in 


New  York,  New  England,  and, 
particularly,  on  the  North  Pacific  Coast, 
General  Electric  allies  are  dominant  in 
public  service  facilities. 

The  interlocking  of  these  interests  is 
most  complicated.  General  Electric  con- 
trols Electric  Bond  &  Share,  which  in 
turn  controls  the  American  Gas  &  Elec- 


PL.ANT  ON  THE  COLUMBUS 
RIVER  IN  MUSCOGEE  COUNTY. 
GEORGIA. 


nois  ;  Scranton,  Pennsylvania ; 
a  n  d  m  a  n  y  o  t  h  e  r  s.  The 
Omaha  railway  and  light- 
ing services,  the  Chat- 
tanooga electric 
light  property,  the 
Helena  —  Montana 
— Light  &  Railway 
Company,  are  ex- 
amples of  General 
Electric  concerns 
controlled  through 
other  subsidiaries. 
General  Electric 
power  is  at  bottom 
financial.  The 
Commis^oner  of  Corporations  has  made 
an  analysis,  within  a  few  months,  of  the 
affiliation  of  this  group  with  great  bank- 
ing and  trust  and  financial  interests, 
which  looks  wonderfully  like  one  of 
Samuel  Untermyer's  diagrams  drawn  up 
to  prove  that  there  is  a  money  trust,  and 
that  its  head  is  the  House  of  Morgan. 
The  House  of  Morgan  is  plainly  pointed 
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to  as  the  forefront  of  the  electric  and 
water  power  trust.  AlTiliated  together  in 
this  Aloney  Trust  that  Mr.  Untermycr 
has  been  chasing'  to  its  hiir,  and  likewise 
afliliated  together  in  the  water  power  and 
hydro-cleclric  and  public  service  corpora- 
tion trust,  are  institutions  with  hundreils 
of  millions  of  capital  and  billions 
of  responsibility ;  institutions 
such  as  Morgan  &  Company 
the  First  National,  and  Na- 
tional Bank  of  Commerce, 
and  the  Standard  Trust 
C o m p a n y, — a  11  of  New 
York ;  Drexel  &  Co.,  Girard 
Trust  Company  and  Frank- 
lin National  Bank,  all  of 
Philadelphia ;  Bay  State, 
Commonwealth,  Old  Colony 
and  other  trust  companies 
and  banks  of  Boston.  The 
list  as  given  by  the  Commis- 
s  i  o  n  e  r  of  Corporations 
looks  like  a  directory  of 
the  financial  elect  for 
pretty  much  the  entire 
country.  And  a  comparison 
with  the  Untermyer  analysis  of  Money 
Trust  alliances  strikingly  enforces  the 
impression  that  if  there  is  a  money  trust, 
the  water  power  trust  is  its  favorite 
sister.  They  are,  at  least,  double 
cousins. 

The  Boston  firm  of  Stone  &  Webster 
is  a  financial,  developing  and  engineering 
concern.  It  is  probably  the  real  brains- 
headquarters  of  the  whole  water  power 
trust  business.  Sidney  Z.  Mitchell,  long 
a  partner  in  the  company,  is  widely  ac- 
counted the  man  who  saw  the 
possibilities  in  a  vast  concentrated 
control  of  hydro-electric  enterprise, 
and  got  the  financial  powers  to  back 
it.  He  continues  in  affiliation  with 
that  group,  and  is  also  President  of 
the  Electric  Bond  &  Share  Company, 
whose  stock  is  owned  by  General 
Electric.  Thus  the  most  intimate 
relationship  is  perfectly  cltor.  The 
Stone  &  Webster  house  financed 
and  controls  the  great  Mississippi 
River  power  plant  at  Keokuk,  to 
which  allusion  has  already  been  made. 
It  expects  ultimately  to  develop  the 
tremendous  total  of  300,000  horse- 
power there.  The  firm  also  has  vast 
interests  in  the  South  and  on  the  North 


Walter  L.  Fisher,  Sec 
retaryof  the  in- 
TERIOR. 


Pacific  Coast,    where    it    controls  many 
other  water-power  and  electric  plants. 

The  Westinghouse  interests  in  water 
power,  widely  scattered  throughout  the 
country  and  deeply  involved  in  various 
municipal  franchised  corporations,  are 
closely  allied  with  the  General  Electric, 
and  also  with  the  big  water 
]50wer  holdings  of  Anthony  N. 
I'rady.  The  Southern  Power 
Company  and  the  Pacific 
Gas  &  Electric  Company  are 
two  of  the  very  biggest  con- 
cerns, both  credited  with 
affiliation  with  General  Elec- 
tric. James  B.  Duke,  the 
tobacco  multi-millionaire, 
comes  in  through  the  South- 
ern Power  Company,  of 
which  he  is  head. 

It  would  require  a  volume 
to  set  forth  these  relation- 
ships, and  when  it  was  writ- 
ten nothing'  more  would  be 
accomplished  than  may  be 
stated  in  a  sentence : 

The  General  Electric  and 
Stone  &  Webster  interests,  with  allies 
and  subsidiaries,  make  up  the  water 
power  combine.  The  right  hand  is  finan- 
cial power  wielded  through  the  vast 
Morgan  banking  forces ;  the  left  hand  is 
technical  and  engineering  knowledge,  in 
which  the  Stone  &  Webster  interests  are 
supreme.  But  back  of  all  this,  in  the 
shadows,  are  the  political  relationships  of 
the  entire  group ;  and  it  is  because  these 
relationships  have  been  tremendously 
powerful  in  Washington,  that  the  public 
rights  in  water  power  are  menaced  by 
the  possibility  of  monopoly. 

Before  taking  up,  now.  the  political 
aspects  of  this  question,  it  is  necessary 
to  state  just  where  and  how  government 
gets  involved  in  the  afifair.  Under  the 
Constitution,  the  Federal  Government 
controls  navigation  of  navigable  streams. 
It  doesn't  own  the  water  in  them,  nor 
the  land  under  them ;  it  merely,  and 
solely,  has  power  to  protect  their  naviga- 
tion. 

In  the  case  of  a  navigable  river  inside 
a  single  State,  the  State  owns  the  water 
and  the  land  under  it.  In  the  case  of  a 
boundary  river  between  two  States,  each 
State  owns  the  water  to  the  middle  of 
the  stream  and  the  land  under  that  water. 
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This  is  here  that  we  enter  the  twiHght 
zone  of  uncertainty  and  conflict  between 
State  and  National  powers.  I  can  best 
illustrate  by  taking  the  case  of  the 
Keokuk  dam  on  the  Mississippi  River. 
E.xcepting  only  Niagara,  this  is  far  and 
away  the  greatest  power  in  the  country ; 
indeed,  it  is  actually  larger  than  any 
single  concern  controls  even  at  Niagara. 

A  brilliant  engineer,  Henry  L.  Cooper, 
studying  the  Mississippi  rapids  at 
Keokuk,  decided  that  it  was  one  of  the 
finest    power    sites    in    the    world.     He 


tenths  of  a  mile  long,  of  monolithic  con- 
crete, with  199  concrete  arches.  The 
water  will  be  raised  30  feet,  and  backed 
up  stream  a  distance  of  65  miles.  The 
two  huge  locks  are  each  400  feet  long, 
and  110  feet  wide — the  same  width  as 
those  of  the  Panama  Canal. 

Not  a  condition  has  been  imposed  upon 
this  company  which  can  prevent  over- 
capitalization, enforce  reasonable  prices 
for  the  power  produced,  or  protect  the 
public's  interest,  from  any  point  of  view. 
There  is  no  provision  for  valuing  the 
property,  no  stipulation  that  after  a  fixed 
period  it  shall  revert  to  the  Government 
of  the  State.  In  brief,  the  company 
is  given  a  perpetual  right 


interested  Stone  &  Webster,  who  under- 
took to  finance  his  plans. 

They  applied  to  Congress,  be  it  ob- 
served, not  for  the  privilege  of  using  the 
water,  half  of  which  belonged  to  Iowa 
and  half  to  Illinois ;  not  for  the  privilege 
of  building  a  dam  on  the  land  under  that 
water,  half  of  which  belonged  to  each 
State.  They  said  not  a  word  to  either 
State,  but  applied  at  Washington  for  the 
privilege  of  erecting  an  obstruction  to 
navigation.  That  was  all  Washington 
had  to  do  with  it. 

■  Congress  heard  the  army  engineers' 
report,  which  assured  it  that  if  the  dam 
were  built  in  a  certain  way,  with  certain 
locks  and  works,  it  would  not  injure 
navigation ;  in  fact,  would  improve  it. 
These  locks  the  promoters  agreed  to  con- 
struct as  an  incident  to  their  plans. 
Accordingly,  Congress  granted  authority 
to  obstruct  navigation  in  this  way. 

Cheerfully  assuming  that  this  was  all 
the  authority  it  needed,  the  company  pro- 
ceeded to  build  its  dam  and  locks.  The 
works  are  wonderfully  interesting  and 
magnificent  in  extent.    The  dam  is  eight- 


Senator  Theodore  E.  Burton,  of  Ohio. 
He  says:  "'The  possibility  of  the  control  of  the  busi- 
ness of  the  country  through  water  power  is  more  imminent 
than  any  other  form  of  control  ever  attempted  in  the  his- 
tory of  human  endeavor.*' 
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to  make  power  with  the  waters  belonging 
to  Iowa  and  Illinois,  on  the  land  that 
belongs  to  Iowa  and  Illinois,  and  neither 
State  has  any  authority  whatever  over 
the-concern. 

W'hat  ean  the  States  do  about  it?     A 
high  official  of  one  of  them,  being  greatly 


attention  of  legislature  and  executive  in 
my  State  to  the  desirability  of  such 
action.  Yet  it  may  prove  that  the  States 
are  now  estopped  from  interfering  at  so 
late  a  day.  If  they  are  not,  both  Illinois 
and  Iowa  ought,  as  a  protection  to  their 
interests,  present  and  future,  to  step  in 
and  hold  up  matters  till  terms  are  made 
which  will  insure  equitable  treatment  of 
the  public  for  all  time." 

That  situation   is  typical.     Until 

the   last   three  years,  nobody, 

anywhere,    has    thought 

enough    about    water 


WATER   FLUME  OF  A   POWER  COMPANY  IN  THE  CALIFORNIA    MOUNTAINS. 


disgusted  over  the  situation,  said  re- 
cently : 

"It  is  almost  inconceivable  that  neither 
State  should  have  interested  itself  in 
making  sure  that  its  rights  would  be  pro- 
tected. No  contract  or  conditions  were 
made  with  either  State.  Nobody  paid 
any  attention  to  the  project. 

"For  myself,  I  believe  either  State 
could  now  enjoin  the  trespass  on  its 
property  and  the  interference  with  its 
waters,  and  prevent  the  operation  of  the 
plant.  It  is  exactly  what  ought  to  be 
done,  and  I  have  taken  steps  to  call  the 


power  interests  to  pay  any  attention  to 
them.  Congress  blithely  gave  away — or 
was  assumed  to  give  away— the  water  and 
river-beds  belonging  to  the  States,  and 
the  States  didn't  know  or  care  enough 
about  their  rights  to  interfere. 

A  great  number  of  such  grants  have 
been  made  by  Congress,  on  just  as  lax 
conditions,  with  just  as  much  disregard 
for  the  interest  of  the  S.tates  and  the 
people.  Recently,  public  attention  having 
been  focused  on  the  value  and  possi- 
bilities of  water  power  and  the  tendency 
to  monopoly,  the  States  have  been  taking 
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notice.  They  want  protection.  Congress, 
however,  having  long  been  in  the  habit 
of  giving  away  what  the  States  owned, 
is  not  disposed  to  rehnquish  that  pleas- 
ant privilege.  It  stands  on  its  right  to 
control  navigation,  as  sufficient  to  justify 
all  the  rest.  The  courts  have  left  a  wide 
realm  of  uncertainty  about  exact  division 
of  powers  and  interests ;  and  there  mat- 
ters stand. 

Because  nobody  else  was  trying  to 
protect  public  interests,  the  Federal  au- 
thorities have  lately  been  trying  to 
stretch  their  authority  to  cover  these 
cases.  Roosevelt  vetoed  some  dam  bills 
because  they  contained  no  provisions  for 
protecting  the  public  interests.  He  wrote 
and  spoke  and  did  everything  possible  to 
command  attention  to  the  situation. 
Among  the  measures  he  vetoed  was  one 
providing  for  the  construction  of  a  dam 
on  the  James  River,  in  southwestern 
Missouri ;  and  the  story  of  that  veto  is 
also  the  story  of  the  methods  by  which 
the  power  exploiters  too  often  get  what 
they  want  despite  opposition. 

After  the  bill  was  vetoed,  an  effort  was 
made  to  pass  it  over  the  veto ;  but  the 
necessary  two-thirds  of  votes  could  not 
be  mustered  in  the  house.  The  bill  was 
dead. 

Two  or  three  years  later  the  very  same 
proposition,  disguised  so  that  it  could 
hardly  be  recognized,  bobbed  up  again. 
Taft  was  president.  A  new  corporate 
name  had  been  hitched  to  the  applicant. 
This  time  an  association  of  local  people 
wanted  the  power ;  just  a  modest,  inno- 
cent little  local  enterprise :  a  perfect  out- 
rage for  Congress  to  interfere  with 
them ! 

To  be  sure !  So  Congress  granted  the 
power.  The  dam  has  been  built :  and 
today  it  is  owned  by  a  subordinate  of  the 
General  Electric.  It  is  just  a  modest 
little  cog  in  the  great  machine  that  grinds 
out  dividends  for  the  General  Electric, 
favorite  little  sister  to  the  Money  Trust ! 

One  of  the  most  active  water  power 
getters  in  Congress  has  been  Senator 
Winthrop  Murray  Crane  of  Massachu- 
setts. He  has  been  about  the  most  en- 
thusiastic introducer  of  bills  with  this  end 
in  view.  Referring  to  a  bunch  of  Crane 
bills,  in  one  of  his  water  power  vetoes. 


Roosevelt  bitingly  observed  that  "these 
bills  either  were  drafted  by  representa- 
tives of  the  power  companies,  or  are 
similar  in  effect  to  those  thus  drafted." 

And  he  was  nearer  right  than,  perhaps, 
he  himself  knew;  for  Senator  Crane  is 
one  of  the  biggest  individual  stockholders 
in  the  General  Electric  Company  and  was 
for  years  on  its  board ! 

The  effort  to  get  water  powers  and 
other  federal  wealth  of  the  public  domain 
turned  over  to  the  States,  for  the  pur- 
pose of  easier  access  by  the  exploiters,  is 
being  pushed  right  now  with  more  vigor 
than  ever  before.  Secretary  of  the  In- 
terior Fisher  and  Secretary  of  War  Stim- 
son,  both  of  whom  have  authority  over 
water  powers,  have  v.orked  together  in 
the  effort  to  protect  the  public  interest, 
and  with  considerable  success.  They 
have  induced  the  power  companies  on 
the  upper  Missour^in  Montana,  and  on 
the  Connecticut  River  in  Connecticut,  to 
accept  grants  under  terms  which  contain 
rigid  restrictions  against  over-capitaliza- 
tion, imitations  on  earnings,  public  right 
to  fix  rates  for  power,  etc.  But  the  fight 
is  being  pushed  all  along  the  line;  and 
nowhere  with  so  much  zest  as  by  the 
water  power  trust.  It  proposes  to  get 
all  it  can  from  the  Nation,  and  when  it 
can  get  no  more,  to  have  the  public  do- 
main turned  over  to  the  States  and  then 
get  the  rest  from  them. 

The  democratic  doctrine  of  State  sov- 
ereignty affords  a  dangerous  reason  for 
supporting  a  program  of  cession  to  the 
States.  Likewise  it  apparently  justifies 
the  leaving  out  of  restrictions  upon 
power  grants.  States  rights  democrats 
insist  that,  as  the  water  and  river-beds 
belong  to  the  States,  Congress  has  no 
power  to  impose  conditions  upon  their 
use,  that  is  for  the  States  to  look  after. 
But  if  the  States  neglect  to  do  it — as  in 
the  case  of  Illinois,  Iowa  and  the  Keokuk 
dam — what  becomes  of  the  poor  public? 

Between  this  view  of  doctrinaire  advo- 
cates of  State  sovereignty,  on  one  side, 
and  the  activities  of  such  as  Smoot, 
Austin,  Crane,  Olmstead  and  their  kind, 
the  water  power  trust  is  marching  right 
on  toward  the  complete  control  of  Na- 
tional industry.  Only  quick  action  will 
block  its  success. 


PICTURES  ihatTALK 


By  Bailey  Millard 


WE  sat  in  the  dark,  chilly 
dress*  circle  of  a  New 
York  theater  one  morning, 
a  dozen  of  us,  including  a 
master  mechanic,  a  few 
vaudeville  actors,  and  three  or  four  men 
of  the  press,  waiting  for^the  first  stage 
rehearsal  of  a  kinetophone  play.  This  and 
others  of  the  wonderful  new  talking  pic- 
ture pieces  had  been  tried  out  at  the 
Edison  laboratory  in  West  Orange,  New 
Jersey,  and  had  been  pronounced  by  Mr. 
Edison  as  "a  little  raw."  Some  of  the 
rawness  had  been  ascribed  to  the  size  of 
the  room  and  its  acoustic  defects. 

"It  will  be  all  right  when  we  get  it  in 
a  big  theater,"  the  wizard  had  promised. 
So  it  was  now  in  a  big  theater  and 
here  was  the  first  stage  trial  of  it. 

Well,  you  may  be  sure  that  the  thrill 
of  anticipation  was  prickling  our  nerves 
and  that  we  little  minded  the  chill  of  the 
great  empty  auditorium. 

"All  right,  Jim !"  called  Chief  Engineer 


M.  R.  Hutchinson  of  the  Edison  works, 
to  the  man  away  up  in  the  little  lantern 
loft ;  "let  her  go !" 

The  machine  began  to  sputter  and  the 
light  to  flicker  fitfully,  after  a  fashion 
painful  to  weak  eyes,  on  the  white  cur- 
tain above  the  middle  of  the  stage.  We 
knew  that  the  show  was  about  to  begin. 

Forth  upon  the  screen  in  front  of  us 
strode  Brutus  and  Cassius,  eyeing  each 
other  with  looks  of  scorn.  The  two  old 
Romans  paused.  Cassius  bent  his  manly 
brow  and  made  a  stately  gesture.  Then 
his  lips  parted  and  moved  and  out  of  his 
mouth  came  in  clear,  distinct  bass  tones, 
these  words : 
"That  you  have  wronged  me  doth  appear 

in  this : 
You  have  condemned  and  noted  Lucius 

Pella 
Of  taking  bribes  here  of  the  Sardians, 
Wherein,  my  letters,  praying  on  his  side. 
Because  I  knew  the  man,  were  slighted 
off." 

To  the  thrill  of  anticipation  succeeded 
the  thrill  of  surprised  delight.  Surprised  ? 
Yes ;  because  not  only  was  here  the  vivid, 
swaying,  gesturing  picture  of  a  man  talk- 
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ing,  but  he  was  talking  in  tlie  even,  nat- 
ural, albeit  somewhat  stilted,  tones  of  that 
familiar  Cassius  whom  I  had  seen  strut- 
ting the  boards  in  this  very  scene  time 
and  again  in  years  of  play-going.  In 
other  words,  though  I  had  expected 
realism,  I  had  not  expected  any  such 
realism  as  this.  And  this  novel  feeling 
of  amused  satisfaction  over  a  "movie" 
show  deepened  as  the  dialogue  ran  on 
jnd  Brutus,  with  looks  and  shrugs  of 
deprecation  and  austere  disdain,  de- 
claimed : 
"You  wronged  yourself  to  write  in  such  a 

case; 
Let  me  tell  you,  Cassius,  you  yourself 
Are  much  condemned  to  have  an  itching 

palm." 
Then  Cassius : 

"I  an  itching  palm  ? 
You  know  that  you  are  Brutus  that  speak 

this, 
Or,  by  the  gods,  this  speech  were  else 

your  last." 
The  "itching  palm"  was  extended  and 
the  words  came  with  the  lip  motion  in  a 
flawless    flow.     So,    too,    when    Brutus 
raised  a  warning  voice : 
'Remember   March,   the   ides  of   March 

remember ! 
Did  not  great  Caesar  bleed  for  justice's 

sake?" 
And  when  Cassius  blew 
from  between  his  teeth  the 
reply,  which  all  we  schoolboys 
have  spouted  after  him,  there 
was  the  same  happy  harmony 


of  sound  and   motion,  that  created   the 
almost  perfect  illusion : 

"Brutus,  bay  not  me. 
I'll  not  endure  it:  you  forget  yourself, 
To  hedge  me  in  ;  I  am  a  soldier,  I, 
Older  in  practice,  abler  than  yourself 
To  make  conditions." 

While  they  talked  and  their  voices  rang 
through  the  empty  auditorium,  the  two 
tragedians  changed  places  that  stage 
tradition  might  be  conserved,  and  then 
Brutus  moved  his  pictured  lips  to  ex- 
claim : 

"You  say  you  are  a  better  soldier : 
Let   it   appear   so ;  make  your  vaunting 
true." 

The  voice  that  replied  fitted  the  facial 
movement  and  gesture  perfectly: 
"I  said  an  elder  soldier,  not  a  better: 
Did  I  say  better?" 

And  so  the  ancient  quarrel  ran  on,  the 
two  Romans  swinging  their  hands  as 
their  speeches  became  more  passionate, 
while  their  voices  rang  out  boldly  so  that 
they  could  easily  have  been  heard  in  the 
top  gallery.  As  their  lip  movements 
slowed,  the  tones  slowed  with  them.  I  am 
quite  sure  that  the  keenest  lip-reader 
would  not  have  detected  any  lack  of 
synchronism  between  the  labial  and  the 


"WHAT  STRUCK  MEf" 
Scene  from  the  kinetopbone  play  of  "The  Politician." 


The  Edison  Studios  in  New  York 

City,  where  Kinetophone 

Records  Are  Made. 


enunciatory  performance.  The 
illusion  was  complete.  In  fact  it 
was  the  kind  of  illusion  that  makes 
one  forget  its  existence.  It  was  far 
better  than  the  work  of  any  ventrilo- 
quist I  ever  have  heard.  One  accepted 
the  effect  without  thought  of  how  it  was 
produced.  Only  during  the  brief  pauses 
did  it  occur  to  the  auditor  that  a  con- 
cealed talking  machine  was  at  work  be- 
hind the  screen  as  a  component  part  of  a 
complete  mechanism  that  concurrently 
produced  the  moving  imagery,  the  play 
of  the  lips  and  the  resounding  vocables. 
That  mechanism  was  the  kinetophone 
upon  which  Edison  had  been  working  for 
four  years  but  which  was  now  perfected. 
This  talking-picture  idea,  so  vainly 
striven  with  by  other  inventors,  is  based 
upon  two  comparatively  old  machines — 
the  motion  picture  machine  and  the 
phonograph,  but  up  to  within  a  month  of 
the  time  when  I  witnes-jd  this  first  stage 
rehearsal,  the  two  never  had  been  har- 
nessed so  as  to  work  together  in  perfect 
harmony.  Clever  people  had  had  actors 
talk  into  recording  machines  and  then 


Thomas  A.  Edison.  Inventor  of  the  RemarkabIe 
New  Machine,  the  Kinetophone. 


play  the  piece  separately,  but  the  illusion 
held  good  only  in  spots,  the  whole  mak- 
ing what  was  really  a  farcical  perform- 
ance. 

I  had  been  out  at  the  Edison  studios 
in  the  Bronx  the  day  before  the  rehearsal 
and  had  seen  the  actors  and  mechanics 
make  ready  for  the  kinetophone  play  of 
"Faust."  One  scene  was  that  in  the  in- 
fernal regions,  and  before  it  the  recorder 
and  the  camera,  with  its  reel  of  film, 
were  placed,  but  the  synchronizer,  the 
most  important  part  of  the  invention,  I 
was  not  permitted  to  see.  This  synchro- 
nizer times  the  acting  and  talking,  just  as 
a  metronome  times  a  musical  perform- 
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ance.  No  outsider  has  been  per- 
mitted to  examine  the  new  ma- 
chine. Mr.  Edison  knows  that  if 
this  were  allowed  it  would  be 
only  a  matter  of  time  when  some 
one  would  pirate  it,  jost  as  the 
phonograph  and  other  inventions 
have  been  pirated. 

When  Brutus  and  Cassius  had 
made   it   up   and    shaken  hands, 
they  disappeared  and  there  was 
another     eye-teasing     series     of 
Hashes  upon  the  curtain.     Then 
there     stared     forth     from    the 
screen    the    crazy    miser    of    the 
"Chimes    of    Normandy."    The 
demoniacal  man  waved  his  skinny 
arms,  poured  his  gold  upon  the 
table  and  sang  in  his  wild  way. 
The  chink  of  the  coins,  the  rattle 
of  them  upon  the  floor,  the  weird 
song  and  then  the  clanging  bells, 
all  mingling  with  the  orchestral 
accompaniment,  made  a  medley 
of   sounds   each  of  which  came 
distinctly  to  the  ear  as  if  they  proceeded 
from  the  operatic   stage.     The   frenzied 
movements  of  the  miser,  his  wild  eyes 
ranging  furtively  about,  lent  themselves 
to   a   kinetophonic   performance   as    few 
other  pieces  might  have  done. 

"That's     great!"     cried    one    of    the 


"My  Gold.  My  GoldI" 
Scene  from  the  kinetophone  pUy.  "The  Chimei  of  NormaodT 


A  Friend  Should  Be.^r  a  Friend's  Infirmities." 
Quarrel  scene  between  Brutus  and  Cassius. 

"vaudevillians."  clapping  his  hands  ap- 
preciatively. "Rather  hear  that  than  Eva 
Tanguay !" 

i^nd  then  a  reel  was  slipped  in  that 
was  intended  as  a  prologue  to  the  show, 
but  had  been  side-tracked  in  this  hap- 
hazard rehearsal.  A  lecturer  appeared, 
advancing  "out  front''  in  the  picture, 
bowing  to  the  audience  and  announcing 
in  a  clear  voice  that  he  was  going  to  tell 
about  the  wonders  of  the  kinetophone. 
He  declared  that  he  would  prove  to  the 
audience  the  perfect  synchronism  be- 
tween the  motion  pictures  and  the  phono- 
graph, and  proceeded  to  do  so, 
though  the  try-out  came  as  an 
anti-climax  to  us  auditors  of  the 
dress-circle.  After  the  lecturer 
liad  been  talking  a  while  he 
dropped  a  dinner  plate  to  the 
floor.  It  fell  with  a  crash  and 
the  fragments  were  seen  rattling 
about.  There  was  no  appreciable 
lapse  of  time  between  the  action 
and  the  sound  You  could  hear 
the  pieces  clatter  as  they  rolled 
about,  and,  as  before,  there  was 
no  feeling  of  illusion,  but  a  per- 
fectly natural  concurrence  of 
sound  and  motion.  Whistles  and 
horns  were  blown  and  some  dogs 
that  were  called  in  opened  their 


"Ready.  Gentlemen!— Action  When  the 
Bell  Kings!" 


mouths  and  barked.  There  were  short 
barks  and  long-  ones,  but  that  did  not 
matter.  Wliat  might  be  called  the  registry 
of  effects  was  in  each  case  simultaneous 
or  as  nearly  so  as  would  appear  under 
natural  conditions.  The  lecturer  wound 
up  with  a  eulogy  of  Edison,  in  which  he 
said: 

"Consider  the  historic  value  of  a 
kinetophonic  production  of  George  Wash- 
ington, if  it  were  possible  to  show  it  now, 
and  you  will  realize  the  splendid  oppor- 
tunities of  future  generations  to  study 
the  great  men  of  today.  The  political 
orator  can  appeal  to  thousands  while 
remaining  at  his  own  fireside  ;  the  world's 
greatest  statesmen,  actors  and  singers 
can  be  seen  and  heard  in  even  the  small- 
est hamlet,  not  only  today,  but  a  hun- 
dred years  hence.  In  fact  there  seems 
to  be  no  end  to  the  possibilities  of  this 
greatest  invention  of  the  wizard  of  sound 
and  sight,  Thomas  A.  Edison." 

A  pretty  little  melodrama  called  "Her 
Redemption"  was  then  produced,  fol- 
lowed by  another,  "Dick,  the  Highway- 
man." Then  an  Irish  orator  delivered  a 
political  speech  during  which  there  were 
cat-calls  and  other  demonstrations  by  the 
audience.  A  brick  was  thrown  at  the 
speaker,  missing  him  and  breaking  a  pane 
of  glass.  The  crash  and  the  tinkle  of  the 
falling  shards  were  so  real  that  one  could 
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not  escape  the  idea  of  being  an  actual 
witness  to  the  uproarious  scene. 

And  th^n  I  recalled  the  words  of  an 
old  actor  uttered  the  night  before  at  the 
club  when  I  told  him  I  was  going  to  see 
a  kinetophonic  show  next  day. 

"The  only  way  the  thing  can  be  done 
is  to  anticipate  the  motion  with  the  sound, 
because  those  sitting  back  among  the 
audience  would  see  the  picture  before  the 
sound  came  to  them.  This  is  bound  to 
result  in  confusion.  I  don't  see  how  it 
can  possibly  be  made  to  work." 

But  it  did  work  and  it  worked  won- 
derfully well.  There  can  be  no  cavil  about 
it.  True,  defects  may  develop  in  future 
performances,  but  the  ones  I  saw  and 
heard  were  wholly  satisfactory. 

Nothing  upon  which  Mr.  Edison  has 
worked  has  required  so  much  of  patient, 
plodding  effort  as  the  kinetophone.  When 
I  went  to  see  him  last  November  on  an- 
other errand  he  was  in  the  throes  of  this 
labor.  For  six  weeks  he  had  been  "sleep- 
ing on  the  job,"  as  the  laboratory  men 
call  it.  "When  the  old  man  sleeps  on  the 
job,"  they  said,  "something  is  bound  to 
come  off."  And  something  has  come  oft'. 
But  at  that  time  the  kinetophone  was  not 
a  harmonious  entity. 

Not  only  did  the  synchronizer  fail  to 
synchronize,  but  the  great  inventor  was 
not  satisfied  with  his  phonographic  rec- 
ords. He  sat  in  his  laboratory,  with  his 
ear  strained  toward  a  wonderfully  clear- 
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sounding'  transmitter  that  was  pealing 
forth  a  vocal  solo,  "Ever  of  Thee,"  in 
such  a  sweet,  womanly  voice  that  I 
thought  I  never  had  heard  anything  com- 
ing from  the  phonograph  that  was  half 
so  fine. 

"That  won't  do !  That  won't  do  !"  he 
kept  repeating.  "Do  you  hear  the  pedal 
of  that  harp?"  he  asked,  turning  to  me. 

I  could  hear  no  pedal,  but  the  wizard's 
splendidly  attuned  ear  could  detect  it  as 
well  as  other  imperfections. 

"Yes;  I  can  make  out  such  things 
better  than  most  people,"  he  said.  "I 
have  a  peculiar  ear,  one  that  takes  in 
everything  that  comes  from  the  machine. 
What  I  am  trying  to  do  is  to  eliminate 
all  the  non-essentials,  which  are  bound  to 
result  in  crudity  of  a  greater  or  less 
degree.  Phonographic  reproductions  must 
be  painstakingly  selective." 

He  had  been  having  stacks  of  operatic 
and  other  music  sung  and  played  for  him 
in  order  to  get  what  he  considered  really 
suitable  pieces,  and  from  those  stacks  few 
had  been  chosen. 

As  to  the  kinetophone  he  said : 

"It  isn't  exactly  what  I  want  it  to  be 
yet,  but  it  will  soon  come  as  close  to 
perfection  as  these  inventions  generally 
come,  from  my  point  of  view,  for  I  am 
never  satisfied." 

In  a  later  interview  on  his  great  inven- 
tion he  said : 

"You  can  see  how  this  is  going  to  put 
the  best  operas  and  dramas  within  the 
reach  of  poor  people.    The  poor  man  will 


be  able  to  see  for  a  nickel  performances 
which  the  rich  man  now  sees  for  a  high 
price.  It  is  going  to  help  educate  the 
poor. 

"To  a  certain  extent  it  will  take  the 
place  of  the  actual  flesh-and-blood  play. 
I  believe  that,  in  a  certain  way,  it  will  be 
better  to  sit  and  watch  a  play  where  the 
scenery  is  not  merely  painted  canvas,  but 
actual  photographs  of  the  street  or  farm- 
yard. 

"Then,  too,  there  is  the  historic  value 
to  be  considered.  By  this  means  the 
inauguration  of  a  President  or  other  im- 
portant event  can  be  preserved  in  act  and 
sound  for  future  generations. 

"In  many  other  ways  the  invention  is 
going  to  interest,  instruct  and  help  to 
uplift  mankind." 

It  was  out  of  that  jihonographic  and 
moving  picture  work  in  the  midst  of  which 
I  saw  and  talked  with  him  in  his  labora- 
tory that  has  come  the  perfected  kine- 
tophone. 

There  is  a  picture  that  always  im- 
presses me — a  group  of  Bohemians  in  a 
bare  studio  listening  to  a  Beethoven 
sonata.  The  rapt  faces  of  the  listeners 
each  makes  its  separate  appeal.  But  I 
keep  in  mind  a  more  impressive,  a  more 
haunting  picture  than  that — the  vividly 
visualized  scene  of  a  white-haired,  ruddy- 
faced,  slouchily  clothed  old  man,  with  his 
ear  inclined  toward  a  cabinet-shaped 
affair  and  his  face  alive  with  critical 
interest — Edison  listening  to  the  phono- 
graph. 


BETWEEN  THE  YEARS  190S-1910.  FOR  EVERY  THREE  IMMIGRANTS  WHO  CAME  TO  THIS 

COUNTRY,  ONE  RETURNED. 


CONGRESS    TO    PUT    UP    THE    BARS 

By 


HENRY    M.    HYDE 


CONGRESS  is  going  to  put  up 
the  bars.  It  seems  fairly  cer- 
tain that  before  the  present 
session  adjourns  a  law  will  be 
enacted  which  will  largely  cut 
down  the  number  of  immigrants  coming 
to  the  United  States. 

For  five  years  a  distinguished  commis- 
sion, consisting  of  three  senators,  three 
members  of  the 
Lower  House  of 
Congress,  and 
three  outside  ex- 
perts, studied 
the  whole  ques- 
tion of  foreign 
i  mm  igr  a  tion, 
traveling  all  over 
Europe  and  tak- 
ing an  immense 
volume  of  testi- 


mony. The  investigation  cost  one  million 
dollars,  took  five  years  to  make  and  has 
resulted  so  far  in  the  publication  of  forty 
huge  volumes  of  testimony  and  reports. 
The  commission  is  a  unit  in  declaring 
that  the  time  has  come  when  further 
restrictions  must  be  made — that  no  longer 
can  the  United  States 
afford  to  permit  aliens 
of  all  races  and  classes 
to  pour  into  this  coun- 
try practically  at  their 
own  free  will.  The  con- 
ditions on  which  the 
recommendations  of  the 
commission  are  based 
are  in  themselves  so 
startling  that  they  do 
not  require  expert 
knowledge  to  enable 
the  unprejudiced  reader 


The  Proportion  op  Southern  Edropean  to 

Northern  European  Immigrants  Coming 

Into  thb  United  States  in  1882. 


The  Great  Change-By  1907  the  Proportions 
Were  Just  About  Reversed,  as  Shown 
BY  THB  Drawings  Opposite. 
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Our  National  Illiteracy  Decreases. 

In  1900, 10i\j  per  cent,  of  our  population  could  not  read  or  write:  by  1910, 

this  percentage  bad  dropped  to  l^a. 


to  reach  his  own  conclusion  in  the 
matter. 

Up  to  the  year  1880,  ninety-five  per 
cent  of  the  immigrants  represented  the 
following  nationalities:  German,  Irish, 
Scandinavian,  English,  Scotch,  Welsh, 
French,  Dutch  and  Flemish. 

Since  1880,  there  has  been  a  constant 
decrease  in  the  number  of  these  so-called 
"old"  immigrants,  and  a  vast  increase  in 
the  flood  of  immigration  from  Southern 
Europe.  The  races  making  up  the  so- 
called  "new"  immigration  are  as  follows  : 
Armenians,  Bohemians,  Moravians,  Bul- 
garians, Servians,  Montenegrins,  Finns, 
Greeks,  Hebrews,  Italians,  Poles,  Mag- 
yars, Portuguese,  Lithuanians,  Russians, 
Slovaks,  Spaniards  and  Turks. 

One  may  get  a  graphic  idea  of  this 
great  change  in  the  character  of  the 
immigrants  by  comparing  the  figures  for 
the  years  1882  and  1907.  In  the  former 
year,  560,000  of  the  Northern  races  came 
to  America.    In  the  same  year  the  total 


immigration  from  Southern 
Europe  was  85,000.  Twenty-five 
years  later  the  "old"  immigration 
had  dropped  to  228,000,  while  the 
"new"  had  risen  to  nearly  1,000,000 
people.  In  other  words,  while  the 
total  number  of  immigrants  almost 
doubled,  the  number  belonging  to 
the  Northern  races  of  Europe 
dropped  more  than  half. 

Some  time  ago  the  Senate  of  the 
United  States  passed  a  bill  provid- 
ing that  immigrants  must  be  able  to 
read     and     write.     This    bill     was 
amended  by  the  Lower   House  of 
Congress    and    passed    in    a    form 
which   requires  only  the  ability  to 
read.    That  this  single  requirement 
will,  however,  shut  out  a  large  per- 
centage of  the  present  pilgrims  to 
our  shores  is  shown  by  the 
fact    that    in    1909    almost 
thirty  per  cent  of  the  immi- 
grants arriving — who  were 
over   the    age    of    fourteen 
years — were    unable   either 
to  read  or  write. 

And  the  percentage  of 
entirely  illiterate  immi- 
grants is  increasing  quite 
rapidly  ;  rising  from  almost^ 
twenty  per  cent  in  1899  to 
practically  thirty  per  cent 
ten  years  later. 

While  it  seems  probable  that  Congress 
will  make  the  ability  to  read,  either  in 
English  or  in  some  other  recognized  lan- 
guage or  dialect,  the  sole  additional  test 
for  admission  to  the  United  States,  the 
recommendations  made  by  the  commis- 
sion go  much  further. 

They  point  out  that  whereas  practically 
all  of  the  "old"  immigrants  came  to  this 
country  to  escape  intolerable  conditions 
and  with  the  idea  of  making  it  the  per- 
manent home  of  themselves  and  their 
descendants,  a  very  large  percentage  of 
the  "new"  immigrants  are  men  who, 
leaving  their  families  behind  them,  come 
to  America  simply  for  the  purpose  of 
earning  and  saving  enough  money  to 
enable  them  to  return  to  their  former 
homes  in  foreign  lands.  This  is  evidenced 
not  only  by  the  fact  that  so  many  of  the 
incoming  immigrants  are  unaccompanied 
men,  but  by  the  especially  significant  fact 
that,  while  during  the  three  years  ending 
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Illiterate  Immigration  Increases. 
In  1900.  20  per  cent,  of  adult  imminrants  could  not  read  or 
proportion  stood  at  30  per  cent. 

with  1910,  over  two  million  and  a  half  im- 
migrant aliens  were  admitted  to  the 
United  States,  there  departed  from  Amer- 
ica to  Europe  no  less  than  eight  hundred 
and  twenty-five  thousand.  For  every  one 
hundred  aliens  coming  in,  there  were 
thirty-two  going  back  to  Europe,  most  of 
them  with  sufficient  funds  to  enable  them 
to  live  in  comparative  comfort. 

While  it  is,  of  course,  impossible  to  get 
accurate  figures  as  to  the  amount  of 
wealth  taken  out  of  the  country  by  this 
backwash  to  Europe,  it  is  estimated  that 
during  the  three  years  in  question,  the 
sum  was  more  than  one  hundred  and 
fifty  million  dollars.  The  commission 
points  out  that  many  of  tliese  men,  com- 
ing here  witli  the  sole  idea  of  saving  as 
much  money  as  possible  in  the  least  time, 
are  massed  into  groups  at  various  indus- 
trial centers,  where  thev  live  under  con- 
ditions which,  to  the  average  American 


working  man,  would  be  impossible : 
especially  about  the  great  steel  plants 
are  such  colonies  of  alien  immigrants 
gathered  together.  At  Lackawanna, 
New  York,  for  instance,  an  iiKhislrial 
city  of  nearly  twenty  thousand  inhab- 
itants, between  eighty  and  ninety  per 
cent  of  the  population  are  of  foreign 
birth,  and  at  various  points  in  Penn- 
sylvania and  Illinois,  there  are  similar 
foreign  settlements  in 
which  the  conditions  of 
everyday  living  are  ex- 
tremely low. 

To  remedy  so  far  as 
possible  this  process  of  con- 
tinually cutting  down  the 
wage  and  the  living  condi- 
tions in  American  industrial 
centers  and  to  prevent  at 
the  same  time  such  a  large 
outflow  of  wealth  from  the 
country,  the  commission 
recommended  the  exclusion 
from  the  United  States  of 
all  unskilled  laborers  un- 
accompanied by  wives  or  families. 

As  was  pointed  out  in  Congress,  the 
American  working  man  would  seem  to 
need  not  so  much  protection  from  the 
products  of  the  so-called  pauper  labor  of 
Europe  as  protection  from  the  labor 
itself,  coming  in  through  the  open  ports 
of  the  Atlantic  seaboard. 

Another  suggestion  made  by  the  com- 
mission is  that  the  immigran*^s  from  each 
race  should  be  limited  to  a  certain  per- 
centage of  the  average  number  of  the 
same  race  arriving  during  a  period  of 
years. 

The  passage  of  a  law  containing  the 
reading  qualification  will,  however,  be  a 
start  in  the  direction  of  keeping  out  the 
least  desirable  class  of  immigrants.  And 
a  cutting  down  of  the  number  of  un- 
skilled laborers  coming  into  tlie  country 
should  do  much  to  lessen  the  great  and 
growing  problem  of  non-employment. 


write;  in  1910.  this 


MAKING  GOOD  CITIZENS  OF  LEFT-OVERS 


TO  make  a  boy  into  a  good  citi- 
zen in  spite  of  his  birth  or 
inheritance  is  what  one  man  in 
Maine  is  doing.  Over  three 
hundred  good  men,  who  have 
gone  into  all  parts  of  the  country,  now 
holding  responsible  positions  bear  testi- 
mony of  this  fact. 

Nineteen  years  ago  George  W.  Hinck- 
ley, living  in  a  town  in  Connecticut,  one 
day  after  he  had  been  disappointed  be- 
cause he  could  not  enter  Yale  College, 
saw  a  boy  sentenced  to  the  state  reform- 
school.  He  had  been  charged  with  steal- 
ing food  from  a  workingman's  dinner 
pail.  He  was  not  a  vicious  boy,  he  was 
hungry. 

From  this  arrest  the  feeling 
grew  stronger  and  stronger 
in  Mr.  Hinckley  that  boys 
ought  to  be  helped  and  that 
people  should  take  more 
interest  in  the  boys.  From 
this  incident  grew  the 
famous  Good  Will  Homes 
now  in  Fairfield,  Maine,  on 
the  Kennebec  River. 

Starting  with  only  an  old 
set  of  farm  buildings  and  a 


desire  to  better  the  conditions 
of  homeless  boys  and  girls  in 
the  world,  the  Rev.  George  W 
Hinckley  has  built  up  in  less  than 
twenty  years  these  homes  which 
now  comprise  nearly  twenty 
buildings  and  are  the  homes 
of  over  one  hundred 
boys    and    nearly 


fifty    girls.     Both    girls    and    boys    are 
taught  self-help. 

The  homes  are  conducted  on  the  cot- 
tage plan,  there  being  about  fifteen  of 
either  sex  in  a  cottage  under  the  care  of 
a  matron.  Each  boy  has  his  daily  duties 
to  perform  besides  the  hours  spent  in 
study  and  recitation.  The  boys  are  taken 
from  all  parts  of  the  country,  from  the 
ages  of  nine  to  fourteen,  none  being 
taken  unless  in  needy  circumstances. 

Boys  leave  the  home  upon  graduation 
from  the  High  School  there.  Of  three 
hundred  who  have  been  graduated  not 
one  has  turned  out  bad  and  fifty  per  cent 
have  gone  to  college  and  universities 
and  everyone  of  the  others  are  holding 
responsible  positions.  One  has  spent 
two  years  at  Oxford  University, 
England,  having  won  a 
Rhodes'  scholarship. 
The  boys  do  all  kinds  of 
work  at  the  home.  Some 
wash  dishes ;  others  sweep 
and  scrub  floors,  some 
cook,  or  make  beds ;  others 
perform  outdoor  tasks,  hoe- 
ing weeds,  haying,  or  caring 
for  the  farm  animals  accord- 
ing to  the  season.  Mr.  Hinck- 
ley has  never  received  a 
cent  of  salary  for  this 
work. 

If  children  must 
be  kept  in  an  in- 
s  t  i  t  u  t  i  o  n  this 
would  seem  the 
best  possible  sub- 
stitute for  a  Nor- 
mal home. 


HELPS  BOYS  AND  TAKES  NO  SALARY. 
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A  MODERN  PORTIA 


the 


TO   Mi?s  Lucille   rui;h  hclont^s 
the    distinction    of    being    the 
first  wonian  of  her  profession 
in  the  workl  to  defend  a  man 
accused  of  willful  murder — an 
honor  that  is  modestly  accepted  by  her, 
with  the  same  unassuming 
frankness    that    character- 
ized   her    conduct    of    the 
defense  of  Leroy  Poindex- 
ter,  the  negro,  whose 
life  was  at  stake. 

As    soon    as    Miss 
Pugh  was  assigned  to 
Poindexter    case,    by 
Judge    Swann,    she    com- 
menced   to   collect   the 
necessary  evidence  for  the 
purpose  of  breaking  down 
the  overwhelming 
testimony 
against  her 
client, 
which 
had     already     be  en 
amassed  by  the  district 
attorney's  staff. 

This  entailed  visits, 
absolutely  unattended, 
to    some    of   the    most 
notorious    dens    of    the 
underworld  in  New  York 
City,    where    gamblin 
drinking  and  vice   of  every 
description    is   rampant,   and 
where   apparently   there   is 
no  respect  for  the  forces 
of  law  and  order, 

On  some  oc- 
casions she  was 
menaced    by 
drink  -  sodden 
men  with  loaded 
revolvers  in  their 
hands  and  bottles 
of  spirits  protrud- 
ing  from  their 
pockets,    and    sub- 
jected to  the  scoff- 
ing   and    jeers    of 
gaudily     dressed 
women,    who    par- 
ticipated in  the  riot- 
ous  celebrations   of  in  court  costume, 


In  Hol^si-:  Dkess. 


their  male  asso- 
ciates. 

In  Hell's 
Kitchen,  one  of 
the  most  dan- 
gerous sec- 
tions  of  New 
York,  she  was 
b  e  i  n  g  uncer- 
e  m  o  n  i  o  u  s  1  y 

hustled  amidst  a  crowd  of  the  lowest 
inhabitants  of  that  part,  and  things  were 
looking  distinctly  unpleasant,  when,  for- 
tunately, the  very  man  she  had  been 
searching  for  appeared,  an  associate  of 
Poindexter's,  and  recognizing  her  as  his. 
friend's  counsel  came  to  her  side  and, 
shooting  a  revolver  into  the  air,  swore  to 
kill  any  man  who  dared  molest  her 
further,  thus  enabling  her  to 
escape. 

Thanks    to    the    skill    with 
which  Miss  Pugh  handled 
this   case   the   first   jury 
disagreed,    and    at    the 
second   trial    she    liter- 
ally tore  to  pieces  some 


of  the  most  damaging 
evidence  of  the  prose- 
cution. 

For  thirty-three  hours 
consecutively,    without 
sleep   or   rest    this   case 
occupied    he  attention  of 
the  second  jury,  who 
finally  rendered  a  reduced 
verdict  of  manslaughter  in 
the  second  degree.  While  this 
meant  a  reduction  in  the  gravity 
of  the  charge,  from  the  orig- 
inal one  of  murder  in  the 
first  degree,  Miss  Pugh 
expressed  considerable 
dissatisfaction  with  the 
result  and  filed  an  ap- 
plication, on  four  sep- 
arate counts,  for  a  third 
trial. 

How    many    young 
women  twenty-five  years 
of  age  would  have  suffi- 
cient   courage   to   do   all 
that     Miss     Pugh     has 
done? 


X 


TvULAL  Mountain  Homk  uf  What  Might  i;t  Calleu  int 
"Better  Sort"  in  Clay  County.  Kentucky. 


LETTING    THE    BLIND    SUFFER 

By 
F.    C.    WALSH.    M.D. 

Trachoma  has  long  been  called  the  shame  and  disgrace  of  countries  like  Russia  and  Poland,  where  over  one-half 
of  the  blindness  is  due  to  it  alone.  It  is  'catching:"  our  Government  jealously  guards  our  ports  to  keep  out  all  immi- 
grants virho  have  the  disease,  otherwise  it  has  been  given  little  attention  here  because  it  was  not  thought  to  exist 
except  in  a  few  accidental  and  individual  instances.  We  are  just  learning,  however,  that  whole  communities  are 
afflicted  in  certain  regions  of  Kentucky— in  some  localities  seventy-five  per  cent  of  the  families— and  its  presence  is 
now  suspected  on  a  similar  scale  in  other  sections  of  our  country.  Up  to  the  present  little  has  been  done  towards 
making  an  effort  to  wipe  out  this  treacherous  menace,  and  even  that  little  has  been  attempted  only  by  self-sacnflcing 
individual  enterprise.    Whose  duty  is  it  to  eradicate  this  disease?    What  are  we  going  to  do  about  it?— The  Editors. 


IN  our  haste  to  guard  ourselves 
against  the  undesirable  invasion  of 
the  immigrant  who  is  not  wanted  ; 
in  our  feverish  anxiety  to  "do  for" 
and  assimilate  the  more  desirable 
ones  among  them,  we  have  childishly — 
almost  cruelly — forgotten  and  neglected 
our  very  own ! 

All  the  misery  and  darkness  of  life  are 
not  confined  to  the  city  slum  by  any 
means.  The  fairest  of  roses  may  have 
hidden  beneath  its  petals  a  blighting 
worm.  Take  a  look  at  a  map  of  Ken- 
tucky, one  of  our  sovereign  States.  Run 
a  finger  across  it  from  west  to  east  until 
the  extreme  southeast  portion  is  reached, 
stop  there  and  you  see  a  part  of  the  map 
which  represents  the  region  of  the  "Ken- 


tucky Highlands".  It's  a  country  rough 
and  rugged,  unfinished  by  Nature's  hand. 
The  author  of  the  "Trail  of  the  Lone- 
some Pine"  has  spread  a  glamor  over 
this  region — the  glamor  of  romantic 
enchantment ;  those  with  other  eyes,  on 
other  purpose  bent,  can  tell  a  different 
story  :  real,  sordid,  pitiful !  Aside  from 
these  two  opposite  quests — unless  we  bar 
the  tragic  accounts  of  the  occasional 
feuds  in  Breathitt  county — these  people 
have  been  literally  "forgotten  of  men". 
Of  our  own  flesh  and  blood  in  an 
"American"  sense,  there  are  people  in 
this  region  acquainted  with  a  form  of 
poverty  that  would  make  the  average 
immigrant  from  Eastern  Europe  appear 
a  Croesus  by  comparison ;  there  are  men, 
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women,   and   children 
llioiisands    in    this 
wlio  never  again  will 
the     light    of     day 
seeing  it,   will  curse   it 
because    of    the    very 
pain    it    causes    theni : 
Ijlindcd,  living  in  dark- 
ness, unutterably   help- 
less !    Why  so  helpless  ? 
Because,  incapacitated  by 
their    disease,    the    ver_\ 
counties  in  which  they  live 
are  in  many   instances  too 
poor  to  maintain  an  alms- 
liouse ! 

Perhaps  the  poverty  can't 
be  helped.  Perhaps  the  subject  of  this 
story  has  an  important  bearing  as  a  cause 
of  this  extreme  poverty — proof  is  at  hand 
to  show  that  it  has.  That  is  of  minor 
importance  just  now;  but  so  far  as  the 
almost  inconceivably  deplorable  condi- 
tions which  prevail  are  concerned — our 
Government  itself  has  thought  it  best,  at 
last,  to  make  at  least  a  hasty  investiga- 
tion. This  investigation  deals  exx;lusively 
with  the  innocently  contracted  disease  of 
the  eye  known  as  trachoma.  What  it  is, 
and  the  devastation  it  leaves  in  its  wake, 
will  appear  as  we  follow  the  thread  of 
the  story. 

"Forgotten  of  men,"  the  present 
plight  and  blight  of  the  people  of  this 
mountain  region  were  "discovered"  by 
some  of  the  w'omen  of  Kentucky  by  a 
slow  and  round-a-bout  process.  They 
were  looking  for  one  thing  and  found 
another.  But  be  that  as  it  may,  Kentucky 
has  a  Christian  Temperance  Union  com- 
posed of  women, 
and  as  a  part  of 
their  educational 
work,  they  decided 
to  establish  a 
school  settlement 
in  the  "Highlands," 
and  the  place  of 
their  choice  fell  on 
H  in  dm  an,  up  in 
Knott  county, 
some  twenty  miles 
from  the  nearest 
railroad.  Not  at 
once,  but  indirectly 
and  eventually,  that 
first    step,    as    the 


Going  Blind  from  Trachoma, 


Dr.  Stucky.  Dr.  Martis  and  Dr.  McMullen— ir 

THE  Order  Named  —  who  Investigated  the 

Conditions  Producing  Blindness  in  the 

Kentucky  Mountains. 


result  of  woman's  enterprise 
and  endeavor,  led  to  the 
revelation  as  herein  pre- 
sented. The  women  had 
established  a  settlement 
school,  but  few  of  the 
children  were  able  to 
attend  !  More  than  edu- 
cation, they  needed 
their  sight !  The  num- 
bers with  eye  trouble 
and  on  the  way  to  per- 
manent blindness  were  ap- 
palling. This  deplorable 
state  of  afTairs  came  to  the 
attention  of  a  Kentucky 
doctor  over  in  the  "Blue 
Grass"  region.  He  heard  of  the  school 
settlement ;  he  had  heard  vague  rumors 
about  the  numbers  afflicted  with  blindness 
in  the  "Highlands,"  in  fact  he  had  occa- 
sionally treated  cases  from  there.  He 
now  made  up  his  mind  to  make  a  personal 
investigation  for  his  own  satisfaction  and 
in  the  interests  of  the  Society  for  the 
Study  of  the  Prevention  of  Blindness. 
When  one  single  disease  of  the  eye  can 
cause  from  fifty  to  seventy-five  per  cent 
of  all  blindness,  that  disease  is  well  worth 
looking  into ! 

Therefore,  Dr.  Stucky  of  Lexington 
sent  word  to  the  school  settlement  that 
he  was  coming.  That  simple  fact  created 
a  sensation  up  in  the  mountains ;  the 
people  of  that  region,  so  long  neglected, 
could  hardly  believe  it.  It  was  an  event 
of  a  life-time! 

This  was  in  the  month  of  April.  After 
leaving  the  railroad,  the  doctor  continued 
his  quest  on  mule-back,  at  a  time  when 
the  roads  were 
hard  to  find,  harder 
to  negotiate,  and 
the  mountain 
creeks  were  swol- 
len with  water  run- 
ning in  torrents. 
Finally  he  arrived 
at  the  odd  little  vil- 
lage of  Hindman, 
which  runs  up  a 
steep  incline  in  the 
very  heart  of  this 
rugged  region. 

The  following 
morning  he  made 
his  way  to  a  crude 
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cabin,  called   a  "hospital"  in 
honor    of    the    occasion. 
Scores  of  people  who  had 
come   from   a  radius  of 
many  miles  around  were 
patiently  waiting  in  the 
vicinity    of    the    cabin 
door.     The  doctor  was     . 
astounded  at  their  num- 
bers ;  their  condition  ap-     v 
palled  him.  The  horrible 
effects  of  trachoma  were 
to  be  seen  everywhere. 

Every  person  with  sore 
eyes  was  asked  how  many 
in  the  family  were  suffering 
from  the  same  disease. 
"And  every  last  one  of  them,"  said  the 
doctor  later,  "stated  that  he  or  she  was 
not  the  only  one.  The  picture  of  those 
surrounding  me  was  one  never  to  be  for- 
gotten, and  I  have  lived  amongst  suffer- 
ing all  my  life.  There  were  women  with 
sunbonnets,  often  with  a  black  veil  over 
the  bonnets,  sitting  in  rows  with  bowed 
heads  ;  men  with  handkerchiefs  over  their 
eyes,  and  hats  pulled  down ;  babes  with 
their  little  heads  buried  in  their  mother's 
arms ;  all  trying  to  exclude  the  light  of 
day  from  painful,  pitiful  eyes  which  were 
more  or  less  rapidly  going  blind." 

Many  of  these  people  had  come  twenty 
or  thirty  miles,  and  had  walked  every 
inch  of  the  way.  Even  then  scores  of 
them  were  unable  to  be  examined  until 
the  following  day  because  of  the  numbers 
and  the  approach  of  darkness.  All  were 
finally  attended  to  as  well  as  the  circum- 
stances would 
permit.  As  a 
result  of  this 
first  trip  to  the 
mountains.  Dr. 
S  t  u  c  k  y  esti- 
mated roughly 
that  fully 
twenty-five  per 
cent  of  all  the 
people  of  that 
region  are 
afflicted  with 
trachoma. 
Think  of  it ! 
One  out  of 
every  four  of 
them  on  the 
road  to  blind- 


Eyks  Too  Weakened  to  Face 
THE  Light  of  Day. 


A  Few  of  the  Many  who  Flocked  to  the  Doctors'  Tent  to 
Seek  Reuef  from  Their  Incipient  Blindness. 


ness,  and  nothing  in  a  system- 
atic way  being  done  to  pre- 
vent it:  and  this  in  great, 
big,  free-hearted  Amer- 
ica,     where      the     city 
clinics  are  open  free  to 
all   the    foreign   immi- 
gration   which    may 
come,  while  those  peo- 
ple    in     Kentucky     are 
pitifully    groping    their 
way  in  darkness,  scarcely 
knowing  that  they  can  be 
helped  ;  certainly  not  know- 
ing   that    their    disease    is 
preventable,  but  willing  to 
give  their  all  for  the  least 
encouragement  and  assistance ! 

In  the  second  week  of  September  Dr. 
Stucky  journeyed  a  second  time  into  this 
region.  This  visit,  taken  in  connection 
with  the  Government  investigation  made 
later,  clinches  the  truth  of  the  vast  extent 
of  the  ravages  of  this  sight-destroying 
demon  among  these  unlettered  people. 
On  this  occasion  four  nurses  accom- 
panied him — ten  times  that  number 
would  have  been  none  too  many ! 

By  this  time  the  school  settlement  at 
Hindman  had  a  trained  nurse.  Miss  But- 
ler. She  had  already  sent  word  of  this 
expected  visit  to  every  postoffice  and 
schoolhouse  within  a  radius  of  forty 
miles.  On  Monday  morning  early  a  crowd 
of  mountaineers  were  awaiting  the  doc- 
tor. There  were  more  men  than  women ; 
the  former,  it  is  said,  are  considered  of 
greater  importance  in  that  region.     Old 

men  leaning  on 
staves  groped 
their  way  along 
with  uncertain 
step ;  strong, 
hale  men  with 
erect  bodies 
but  with  felt 
hats  pulled 
down  to  cover 
their  eyes  were 
led  in  from  the 
valleys  and 
mountain  sides 
by  the  women 
folk  and  by 
mere  children ; 
young  men, 
who   in   the 
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very  morninq;  of  their  lives  must 
sit  in  darkness,  were  assisted 
I  nun  the  baeUs  of  their  scrawny 
but  faithful  nags;  women  in 
black  bonnets  or  forlorn  hats, 
with  the  additional  protection  of 
a  handkerchief  for  the  eyes, 
waited  patiently,  many  of  them 
with  babes  at  their  breasts ;  while 
children  of  all  ages,  in  various 
stages  of  trachoma,  wandered 
aimlessly  about  with  the  forlorn- 
ness  of  a  hope  forever  lost.  In 
many  instances  whole  families  of 
seven  or  eight  were  shielding  the 
painful  liglit  from  their  half- 
blinded  eyes. 

An  old'  man.  with  eyelids  grown   fast 
to  the  balls,  is  questioned. 

"How  long  have  you  been  afflicted?" 
"Nigh  onto  thirteen  year,"  he  responds 
in  a  tone  of  resignation. 

"How  many  are  there  in  your  family  ?" 
"Me'n  the  old  woman  and  eight  young 
ones." 

"How  many  have  sore  eyes?" 
"Well,  just  about  ten  of  us." 
The   humor   of  the   answer   was   out- 
balanced by  the  pathos. 

An  old  lady  from  "Short  Fork  of 
Ball."  and  almost  sightless  from  tra- 
choma, was  next  questioned.  She  had 
been  afflicted  for  four  years.  "Some  calls 
it  "cat-tracks"."  she  explained  quaintly. 
This  poor  old  woman  had  walked  eight 
miles,  bringing  on  her  arm  a  half-gallon 
of  honey.  "I'm  a  poor  woman,"  she 
volunteered,  "and  haint  got  no  money,  I 
would  have  fotch  more  but  wan't  able  to 
carry  hit."  These  instances  merely  hint 
at  conditions. 


A  Group  of  Trachoma  Patients. 


Carrying  Patients  Ii'st  Operated  on  for  Trachoma,  and 
Still  Under  the  Influence  of  Ether,  from  the  Im- 
provised Surgical  Ward  in  a  Cabin. 


It  must  lie  borne  in  mind  that  trachoma 
is  a  preventable  disease,  chronic  in  its 
course,  contagious,  and  perhaps  most  piti- 
ful of  all,  innocently  acquired.  For  dec- 
ades our  Government  has  had  its  vigilant 
medical  inspectors  at  all  our  ports  of 
entry  to  guard  against  and  immediately 
deport  immigrants  afflicted  with  this  dis- 
ease :  but  no  thought,  no  time,  no  money 
has  been  expended  to  do  a  single  thing 
for  that  one-fourth  of  the  Government's 
own  people  wdio  are  now  known  to  be 
afflicted  in  those  "Highlands"  of  Ken- 
tucky. "Millions  to  protect  ourselves 
against  the  invasion  of  disease  from  a 
foreign  shore,  but  not  one  cent  to  help 
our  own  ilesh  and  blood," — that  could 
well  serve  as  our  short-sighted  motto ! 

The  Government  has  investigated — oh 
yes,  as  we  shall  see  further  on — but  the 
report  lies  virtually  buried,  as  so  often 
happens,  in  a  certain  department  of  the 
Treasury,  of  all  places !  And  its  field  of 
usefulness  is  likely  to  end  there,  unless 
someone,  in  some  way,  becomes 
sufficiently  interested  to  take  a 
hand  in  trying  to  blot  out  for- 
ever this  worm  in  the  rose,  this 
un-American  disease  wdiich  ha^s 
already  spread  to  other  mountain 
regions  in  the  adjoining  States. 
A  vigorous  campaign  of  edu- 
cation would  do  much:  these 
people  are  far  distant  from  the 
aid  and  information  which  the 
systematized  work  in  the  darkest 
slums  of  the  cities  afTord.  One 
word  of  caution  to  the  members 
of  whole  families  who  are 
afflicted    in    this    region    would 


LETTING  THE   BLIND    SUFFER 


31 


More  Trachoma  Cases. 

Of  "(food  American  stock"  for  many  generations  back,  these  people  are 

only  now  being  given  a  perfunctory  attention  by  the 

Federal  Government. 


work  wonders.  "Sixty  to  seventy-five 
per  cent  of  the  families  are  infected  in 
some  neighborhoods,"  says  the  Govern- 
ment report.  "They  all  use  the  same  large 
family  towel  for  days,"  continues  this 
same  authentic  source  of  information, 
"and  this  is  one  of  the  great  causes  in 
the  spread  of  the  disease." 

Miss  Butler,  trained  nurse  at  the  set- 
tlement school — which,  by  the  way,  is 
doing  all  its  resources  will  permit — 
recently  purchased  one  of  these  family 
towels,  quite  a  "family  affair,"  a  real 
work  of  art,  made  of  light-brown  home- 
spun, a  yard  and  a  half  long  and  nearly 
as  wide.  The  woman  from  whom  she 
bought  it  held  it  up  admiringly  to  show 
its  "points." 

"That  there  is  a  right  smart  towel 
you've  got  now,"  she  commented  with 
native  pride,  "hit  is  not  only 
pretty,  but  hit  is  big  enough  for  rr^ 
the  whole  school  to  wipe  on !"         ^ 

Unfortunately  the  humor  of 
her  remark  is  lost  when  we  recol- 
lect that  the  use  of  similar  towels 
by  every  member  of  the  family  in 
the  cabin  homes  leads  to  eye- 
infection  from  one  to  another, 
and  explains  why  in  some  neigh- 
borhoods seventy-five  per  cent 
of  useful  Americans  in  those 
communities  are  literally  on  the 
road  to  everlasting  darkness  and 
uselessness ! 

Now  comes  our  Government 
report.  I  don't  know  just  how 
the  deplorable  state  of  affairs 
in  the  "Highlands"  was  first 
brought     to     the     attention     of 


officialdom,  but  I  surmise  it 
began  with  the  women  who 
founded  the  school  settlement. 
When  the  children  began  to 
come  to  the  school,  the  good 
women  were  properly  shocked 
by  the  appalling  numbers  with 
afflicted  eyes.  This  nucleus  of 
information  spread.  I  know 
that  Dr.  Stucky  was  amazed  as 
a  result  of  his  own  investiga- 
tions, and  I  surmise  again  that 
it  was  through  Dr.  Stucky  and 
his  revelations  and  insistence, 
that  the  Government  decided  to 
send  one  of  its  men — not  to  treat 
or  help,  mind  you — but  to  inves- 
tigate the  alleged  conditions.  From  pres- 
ent indications  it  would  appear  that  the 
Government  intends  to  do  nothing  for 
these  people.  Politically  speaking,  that 
would  mean  "centralization  of  Govern- 
ment," you  understand,  and  we  want 
none  of  that !  Parenthetically,  I  wish  to 
.state  that  perhaps  it  isn't  the  function  of 
Federal  Government  to  render  any  im- 
mediate or  direct  assistance  in  conditions 
of  this  kind,  but  it  is  somebody's  business. 
Something  is  wrong  somewhere:  Let 
others  place  a  finger  on  this  constitutional 
ulcer. 

In  the  name  of  the  Public  Health 
Service,  Dr.  John  McMullen  was  sent  to 
investigate  and  make  a  report.  He  did 
his  full  duty  to  the  extent  of  his  power 
and  instructions.  This  investigation  in- 
cluded   Knott,    Perry,   Leslie,    Breathitt, 


The  Creek  Beds  are  in  Many  Instances  the  Only  Highways. 

A  wagonload  of  trachoma  patients  on  the  way  to  the  hospital  at 

LeziDgtOD. 
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Here  Is 


Lee.  Owsley,  ami 
Clark  counties,  in 
the  order  named. 
All  of  these  are  in 
the  mountains,  ex- 
cept i  n  g  Clark 
county. 

Like  Dr.  Stucky 
before  him,  Dr. 
M  c  M  u  11  e  n  first 
proceeded  to  Hind- 
m  an,  in  Knott 
county,  after  a 
rough  journey  on 
horseback  up 
creek  -  bottoms 
which  served  as 
roads.  "Since  my 
examinations  were 
only  for  the  pur- 
pose of  determining  the  prevalence  of 
trachoma,"  he  says,  "it  was  a  question 
as  to  how  to  proceed  in  order  to  secure 
opportunity  of  examining  a  sufficient 
number  of  people.  The  majority  of  the 
county  schools  were  in  session  at  this 
time,  and  it  was  decided  to  visit* thern  in 
various  sections  of  the  counties,  since 
some  communities  are  more  heavily 
atifected  than  others,  sixty  to  seventy-five 
per  cent  of  families  being  infected  in 
some      neighborhoods.      These      schools 

could   be   reached   only   on 

horseback,  as  the  roads  are 

bad,  often  only  the  rocky 

beds  of  creeks.    Many 

persons  were  examined 

along   the   roadside   or 

in  the  homes  in  pass- 
ing,   with    never    any 

objection  on  their  part. 
"In    examining    the 

eyes  of  school  children, 

^t  was  my  habit  to  re- 
quest   the    teacher    to 

write  down  the  names 

of   such  pupils   as   had 

trachoma,    and    I    was 

able  in  this  manner  to 

pick  out  entire  families, 

as  all  usually  had   the 

disease.    This     list     of 

trachoma  cases  was 

left    with    the    teacher 

with    the    request    that 

the  parents  be  informed 

of   the   serious   nature 


Wretched  Household  Cursed  with  the 
First  Touch  of  Trachoma. 


."^N  Exceptionally  Good  Schoolhouse,  of 
A  Sort  Seldom  Seen,  in  the  Ken- 
tucky Highlands. 


of  this  communi- 
cable disease.  In 
many  instances  the 
teacher  informed 
me  that  the  worst 
cases  were  not  in 
school  that  morn- 
ing and  were 
absent  because  of 
their  eyes.  In  one 
particular  instance 
the  teacher  volun- 
teered to  send  for 
the  remainder  of 
the  children,  and 
produced  seven  of 
the  worst  cases  of 
trachoma  I  had 
ever  seen.  If  con- 
ditions as  found  in 
the  child  are  to  be  taken  as  an  index  of 
what  is  in  the  home,  then  certainly  a 
twelve  per  cent  average  among  the  chil- 
den  indicates  an  appalling  amount  of 
trachoma  in  the  homes  of  the  good  and 
honest  people  of  the  mountains." 

It  has  been  figured  by  competent  au- 
thority that  fully  seventy-five  per  cent  of 
all  untreated  cases  of  trachoma  even- 
tually result  in  blindness.  Yet  Dr.  Mc- 
jMull'en  found  twelve  hundred  cases  in 
one  county  alone !  That  means  that  nine 
hundred  otherwise  healthy  Americans 
are  on  the  road  to  blindness  with  little 
or  nothing  being  done  to  prevent 
it.  Breathitt  county  f'lrnishes  that 
astounding  number.  I'he  "supply" 
gives  no  evidences  of  running  short  in 
other  counties  investigated.  That  "sup- 
ply" in  Leslie  county  is  composed  of 
six  hundred  men,  women, and  children  ; 
in  Perry  county  eight  hundred ;  while 
in  Knott  county  it  runs  up  to  nine 
hundred  more.  And  thus  far,  in  the 
way  of  actual  treatment  and  relief, 
none  but  a  small  band  of 
women  and  one  lone 
doctor  have  attempted, 
in  any  systematic  way. 
to  deviate  the  course  of 
that  solemn  march  to- 
wards eternal  darkness. 
This  disease  is  the 
dread  of  all  who  under- 
stand its  true  nature ; 
yet  it  is  permitted  to 
hold  sway  in  Kentucky 
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No  Chance  for  Better  Homes  When  Disease  Debilitates 
Whole  Communities. 


and  adjoining  States  because  some,  who 
ought  to  know  and  care  and  act,  have 
been  inexcusably  ignorant  and  listless  as 
regards  its^presence. 

Among  tiie  hundreds  of  cases  of  tra- 
choma exam- 
ined in  these 
mountains,  the 
Government's 
representative 
witnessed 
many  cases 
pathetic  in  the 
extreme.  No 
one  at  all  fa- 
miliar with  the 
disease  can 
doubt  it.  In 
the  clinics  of 
the  large  cities, 
where  the  peo- 
ple as  a  rule 
are  fairly  well 
informed,  fath- 
ers and  moth- 
ers have  been  known  to  faint  away  when 
told  that  a  child  of  theirs  had  the  dreaded 
trachoma.  There  is  no  eye  disease,  inno- 
cently acquired,  that  has  ever  caused  so 
much  sorrow,  devastation,  and  suffering. 
Up  in  those  Kentucky  mountains  Dr. 
McMullen  saw  small  children  shut  up  in 
darkened  rooms,  even  in  hiding  behind 
the  meager  furnishings,  lest  the  least  bit 
of  the  hght  of  day  should  enter  their 
eyes,  so  painful  is  the  suffering  as  a  con- 
sequence. Many  of  them  had  not  seen 
daylight  for  weeks  or  even  months,  and 
these  unfortunately  were  by  no  means 
isolated  instances. 

There  exists  a  menace  to  outsiders  in 
relation  to  this  deplorable  condition  in 
the  mountains.  For  one  thing  this  region 
is  a  beautiful  one,  and  rich  in  coal  and 
timber.  Capital  has  had  its  eye  on  these 
natural  resources  for  some  time,  and  now 
that  it  is  proposed  to  build  new  railroads 
through  these  mountains,  making  this 
region  more  accessible,  the  danger  of  the 
spread  of  this  disease  is  more  to  be  feared 
than  ever  before,  and  accentuates  the  fact 
that  it  is  time  something  were  done  to 
eradicate  it  without  any  dilly-dallying 
with  its  menacing  aspects. 

Furthermore,  in  addition  to  this  and 
the  humane  phases  of  the  problem  there 
exists   also  an   economic  one.     Dollars 


sometimes  speak  when  the  presentation  of 
suffering  and  misery  in  any  form  fails  to 
tug  at  the  heart-strings  of  the  hard- 
ened. On  the  economic  side  it  has  been 
estimated  that  when  a  blind  person  be- 
comes a  public  charge,  his  maintenance 
for  life  costs  the  community  in  the 
neighborhood  of  $10,000.  Bear- 
ing this  fact  in  mind,  it  is 
interesting  to 
know  that  of 
all  the  inmates 
in  Kentucky's 
State  Institu- 
tion foi  the 
Blind,  at  least 
forty-five  per 
cent  of  them 
are  there  be- 
cause they  had 
contracted  tra- 
c  h  o  m  a  and 
because  noth- 
ing in  any  sys- 
tematic way  of 
treatment  had  been  offered  them  or 
to  increase  the  pity  of  it  perhaps  not  so 
much  as  even  thought  of. 

The  natives  of  this  mountain  region 
have  sometimes  been  accused  of  being 
lazy  and  shiftless.  If  this  be  true,  which 
is  the  horse  and  which  the  cart  as  regards 
cause  and  effect?  In  the  name  of  the 
disease  from  which  they  forgotten  and 
neglected  suffer  so  much,  let  us  say  one 
word  of  explanation  and  defense.  Or 
rather,  not  to  show  any  partiality,  let  one 
speak  who  takes  a  stand  for  weak  and 
unfortunate  humanity  as  a  whole.  "It  is 
manifest,"  says  Dr.  Cheatham,  "that  we 
must  concede  to  trachoma  a  high  place 
among  the  factors  that  go  to  decrease 
materially  not  only  the  economic  effi- 
ciency of  the  individual  sufferer,  but  that 
of  the  race  of  people  as  a  whole,  among 
whom  it  is  prevalent.  In  addition  to  the 
well-nigh  constant  suffering  of  the  indi- 
vidual, the  resulting  visual  impairment 
can  not  fail  greatly  to  reduce  his  effi- 
ciency and  consequently  his  value  to 
society  at  large.  The  gradual  increase  in 
prosperity  of  any  community  depends 
almost  exclusively  upon  the  ability  to 
raise  its  own  standard  of  living.  Such 
improvement  in  its  material  condition 
is  in  turn  dependent  upon  the  productive 
capacity  of  the  individual. 


MLLTLNU   IKKIUATION  DIFFICULTIES  IN  THE  WEST. 
Buildioi?  a  huge  spillway  in  the  Carson  river,  Nevada. 


TO  STORE  FLOOD  WATERS 

TTHE  erratic  flow  of  the  streams  of  the 
^  intermountain  desert  country  of  the 
West  makes  extremely  difficult  the  prob- 
lems of  engineering  in  that  region.  These 
streams  are  characterized  by  extraordi- 
nary fluctuations  in  discharge,  varying 
from  zero  to  enormous  floods,  and 
changes  occur  at  irregular  intervals. 
Owing  to  such  fluctuations,  the  con- 
structing engineers  who  are  building 
large  storage  works  are  forced  to  plan 
types  of  structures  which  are  not  com- 
mon in  regions  where  streams  are  more 
dependable. 

Out  in  Nevada  the  Government  is 
building  a  remarkable  dam,  known  as  the 
Lahontan,  in  Carson  river,  to  store  the 
floods  for  irrigation.  Carson  river  is  sub- 
ject to  sudden  floods  which  are  occasion- 
ally repeated  at  short  intervals.  The 
storage  reservoir  will  not  contain  the 
entire  flood  discharge  so  that  provision 
must  be  made  to  take  care  of  the  sur- 
plus. 

Enormous  spillways  are  being  con- 
structed at  each  end  of  the  dam,  which 
converge  toward  the  middle  of  the  river, 
where  a  circular  stilling  pool  of  con- 
crete is  being  built.     In  the  right  fore- 


ground  of  the  picture  are  the  guide  walls 
of  the  left  spillway.  In  the  center,  the 
forms  are  in  place  for  the  concrete  amphi- 
theater into  which  the  floods  will  be 
turned  and  stilled.  On  the  opposite  side 
the  steps  excavated  on  the  slope  are  the 
foundations  upon  which  the  right  spill- 
way will  be  erected.  These  wide  steps 
will  serve  to  check  the  downrush  of  the 
floods  as  they  are  tiarned  out  of  the  reser- 
voir, to  drop  back  into  the  river  one  hun- 
dred feet  below.  The  capacity  of  the 
spillways  will  be  30,000  cubic  feet  per 
second,  or  the  flow  of  a  big  river. 


Making  the  Tires  Burn. 
Motorcycle  racing  in  the  Los  Angeles  Stadium. 


MOTORCYCLE  RACING 

|\/IOTORCYCLE  racing  in  the  Los 
^'*  Angeles  Stadium  always  brings  a 
large  crowd.  The  grand  stand  accommo- 
dates ten  thousand  people  and  the  mild 
California  weather  makes  it  possible 
for  large  attendance,  and  the  winter 
racing  season  is  always  sure  to  be  a 
profitable  one. 

'Hie  track  is  twenty-four  feet  wide 
and  on  a  fifty  per  cent  grade.  It  is  a 
third  of  a  mile  in  circumference. 

An  unusually  large  running  board  is 
one  of  the  features  of  this  Stadium. 
It  starts  v/ith  a  width  of  twenty-four 
feet,  which  gradually  decreases  as  it 
nears  the  incline.  It  enables  a  number 
of  motorcycles  to  start  at  the  same 
time. 


music  these  native  players  are  able  to 
produce  on  the  seemingly  crude  devices. 


Band  at  Manila  with  Instruments  Made  of 
Bamboo. 

BAND  PLAYS  ON  BAMBOO 

'T'HE  bamboo  tree  is  an  almost  indis- 
■'•  pensable  product  to  the  inhabitants 
of  the  different  countries  of  the  Far 
East.  But  perhaps  nowhere  else  has  it 
been  put  to  a  more  unique  use  than  in 
the  Philippine  Islands.  In  Manila  and 
in  the  provinces  of  the  interior  the 
bamboo  is  sometimes  skillfully  wrought 
into  musical  instruments  for  a  band, 
and    it    is    remarkable    what    pleasing 
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Owned  and  Operated  by  Negroes. 

The    Mound    Bayou    Cotton    Seed    Oil   Mill.    Mound 

Bayou.  Mississippi,  said   to   be  the   largest  plant  of  its 

kind  in  the  world.    Recently,   in  the  presence  of  several 

thousand  spectators.   Booker  T.   Washington    blew   the 

whistle  and  set  the  machinery  in  motion. 


FISH  LIVES    OUT  OF  WATER 

A  WONDERFUL  fish  that  can  live 
■^*-  out  of  water  for  at  least  six  months 
is  the  latest  scientific  curiosity  to  ar- 
rive in  New  York.  It  came  from 
Africa.  The  specimen  is  popularly 
known  as  a  "lung  fish,"  because  when 
out  of  water  it  inhales  air  as  if  it  were 
a  land-living  animal,  though  when  in 
the  water  it  breathes  through  gills. 
The  ability  to  breathe  out  of  water 
preserves  the  life  of  the  lung  fish,  when 
caught  in  the  mud  of  a  dried-up  stream 
during  the  summer  drought,  until  the 
stream  fills  up  again. 

The  fish  was  received  in  a  dormant 
condition,  coiled  up  in  a  cocoon,  deeply 
sunken  in  a  clod  of  earth  which  had 
been  dug  from  a  driedup  river  bottom. 
To  release  the  fish  from  its  case,  the 
mass  of  mud  was  placed  in  tepid  water 
to  soften  the  wall  of  the  capsule,  which 


THE  WONDERFUL  LUNG   FISH  FROM   AFRICA, 
It  can  live  six  months  out  of  water. 
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was  formed  by  tlic 
111  u  c  o  u  s  secretion 
on  the  surface  of 
the  f  i  s  li '  s  body. 
Within  a  few  min- 
utes after  the 
cocoon  had  been 
placed  in  the  water, 
the  papery  wall,  or 
shell,  s  h  o  w  e  d 
movement,  but  be- 
fore the  fish  broke 
its  way  out,  a  trap- 
door was  cut  in  the 
side  of  the  capsule, 
so  a  photogra])h 
could  be  taken. 
The  mass  was  then 
again  placed  in 
water  and  within  a 
few  minutes  the 
fish  emerged. 

The  lung  fish  is 
now  exhibited  in 
an  aquarium  along- 
side of  fossil  fishes. 
It  was  placed  there 
because  it  is  at 
home,   scientifically 

speaking,  among  fishes  which  lived  mil- 
lions of  years  ago,  and  whose  race  is 
almost  extinct.  It  has  further  claim  to 
scientific  interest  because  it  pictures  the 
kind  of  fish  which 
gave  rise  to  the 
earliest  land-living 
animals,  or  the 
stock  of  amphib- 
ians, reptiles,  birds 
and  mammals.  In  a 
general  way,  its 
limbs  represent  a 
stage  between  fins 
and  hands,  and  it 
uses  them  in  a 
fashion  which  sug- 
gests a  salamander. 

Its  scientific 
name,  protoptcrus 
annectens,  refers  in 
the  first  word  to  its 
supposedly  prim- 
itive fins,  and  in 
the  second  to  its 
being  intermediate 
between  fishes  and 
amphibians. 


^i»»»^^^ 


Internatio.nal  Postal  Union  Monument  at 

Berne.  Switzerland 

The  figures  represent  Europe.  Asia.  Africa.  America 

and  Australia.  encirclinKthe  Rlobc  by  means  of  the  Postal 

Union.    The  moriument  is  remarkable  for  the  originality 

of  the  conception  and  the  tjrace  and  skill  with  which  the 

idea  is  executed. 


Weighing  the  Milk  and  Butter  Yield. 


PROVING 

SHE  PAYS 

HER  BOARD 

DUY  the  farm 
boy  a  pair  of 
scales,  a  pencil,  and 
a  pad  of  paper  and 
thereby  double  the 
milk  and  butter 
yield  of  the  co'un- 
try.  This  is  the 
gist  of  the  cam- 
jjaign  being  carried 
on  by  the  cow-test- 
ing as  sociations 
springing  up  every- 
where in  the  grain 
belt.  The  theory  is 
this:  Emptying 
the  unweighed  yield 
of  each  cow,  day 
after  day,  into  a 
common  tank  or  re- 
ceptacle, makes  it 
impossible  to  tell 
which  animals  are 
paying  their  board 
and  which  are  lia- 
bilities to  the  farmer.  Make  the  farm  boy 
or  the  hired  man  weigh  each  day's  milk 
yield  of  each  cow  and  mark  it  down,  day 
after  day,  on  the  proper  sheet  of  paper  in 
the  herd-pad  and 
so  ascertain  at  the 
end  of  a  month  or 
a  year  which  cow 
is  giving  enough 
milk  to  warrant  its 
being  kept  and 
which  should  be  led 
to  the  slaughtering 
block.  Five  dollars 
invested  in  scales, 
pencils,  and  paper 
will  double  the  milk 
and  butter  and 
cheese  yield  of 
such  leading  dairy- 
ing States  as  W'is- 
consin,  Iowa,  and 
Missouri.  The  re- 
sult of  the  cam- 
paign has  been  a 
wonderful  increase 
in  the  demand  for 
scales. 


WEALTH    FROM    WASTED    GAS 

By 
CHARLES    LAWRENCE 


B 


Y  a  process  of  refrigeration,  a 
California  inventor  has  found  a 
way  to  secure  exceedingly  valu- 
able products  from  the  natural 
gas  that  flows  from  oil  wells. 
Heretofore  the  gas  has  been  allowed  to 
escape  into  the  air,  as  no  means  were  at 
hand  to  utilize  it,  and  it  is  claimed  that 
the  enormous  quantity  of  one  billion  cubic 
feet  is  going  to  waste  every  day  in  the 
oil  fields  of  the  world.  This  is,  approx- 
imately, equal  in  heat  and  power-produc- 
ing qualities  to  a  million  bushels  of  coal. 
While  the  extraction  of  gasoline  from 
natural  gas  by  compression  is  a  com- 
mercial success,  yet  it  appears  that  the 
new  method  by  refrigeration  is  far  more 
efficient.  The  inventor  of  the  new  sys- 
tem, a  resident  of  Sawtelle,  asserts  that 
by  his  method  all  the  value  of  the  gas  is 
secured,  while  by  other  methods  the 
greater  part  is  lost. 

A  refrigeration  plant  has  been  installed 


at  Olinda,  California,  with  a  daily  ca- 
pacity of  fifty  thousand  cubic  feet  of  gas, 
from  which  high-grade  gasoline  is  ex- 
tracted at  the  rate  of  two  and  one-half 
gallons  to  one  thousand  feet  of  gas.  It 
is  built  on  the  lines  of  a  six-ton  ice- 
making  machine.  Here  the  gas  flows  by 
its  own  pressure  from  a  capped  well, 
through  a  series  of  containers  ranging 
from  fifteen  degrees  below  zero,  Fahren- 
heit, down  to  an  exceedingly  low  tem- 
perature. In  various  containers,  each 
with  its  different  degrees  of  cold,  are 
precipitated  gasoline  of  from  sixty  to 
ninety-four  per  cent  gravity,  while  at  the 
lowest  temperature  the  exceedingly  valu- 
able products,  rhigolene,  cymogene,  and 
methane  are  obtained. 

Rhigolene  is  a  wonderful  product 
which  has  the  high  value  of  five  dollars 
a  gallon,  and  of  which  marvelous  prop- 
erties are  proclaimed.  It  has  a  boiling 
point  of  256  degrees  below  zero,  Fahren- 


Thf  (Ml  Is  Savfi-:  the  Gas  Wastfd. 


Only  a  Fraction  of  this  Flow  Is  Retained:  the  Gas.  which 
Is  Exceedingly  Rich  in  Gasoline.  Etc..  Goes  to  W.aste. 

by  ordinary  methods  until  the  rhigolene  is  se- 
cured, this  product  itself  is  used  to  operate  the 
refrigerating  plant.  As  a  gas,  it  is  far  superior 
to  the  carbon  gas  of  commerce  both   in   respect 


heit ;  hence,  it  has  great 
refrigerating  qualities. 
In  fact,  after  the  chilling 
plant  has  been  operated 


Wealth  Is  Burning  Up  Here  in  the 
Form  of  Natural  Gas. 


to  its  heat  units  and  for 
illuminating  purposes. 
Its  discovery  is  doubtless 
quite  important. 
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WHEN    THE    ENGINEER    FORGETS 

By 
CHARLES    FREDERICK    CARTER 


did    not 
forthwith, 


HOW  would  you  Hke  to  be  a 
railroad,  with  Congress,  on 
the  one  hand,  preparing  to 
enact  a  law  threatening  you 
with  dreadful  penalties  if  you 
install  automatic  train  stops 
while,  on  the  other  hand,  the 
signal  engineers  were  solemnly  protest- 
ing that  there  was  no  such  thing  as  an 
automatic  train  stop,  so  help  'em? 

An  automatic  train  stop  is  a  bit  of 
mechanism  which,  upon  being  installed 
on  a  railroad  track,  will  kindly  stop*the 
train  when  the  engineer  forgets  to  do  so. 
The  automatic  train  stops  thus  far 
produced  can  not  be  depended  upon, 
absolutely,  to  stop  trains.  The  New  York 
Central  automatic  block  signal  specifica- 
tions call  for  a  signal  that  will  not  fail 
oftener  than  once  in  twenty-five  thousand 
times.  An  automatic  stop  to  be  of  prac- 
tical value  must  be  at  least  as  reliable  as 
the  standard  block  signal. 

To   sum   up,   the   automatic   train 
stop  presents  what  the  dramatists 
would  call  a  "situation."    It  is  a 
fascinating  situation,  for  the 
man  who  can  master  it  will 


have  to  buy  a  motor  truck  to  haul  his 
daily  deposits  to  the  bank. 

For,  the  next  big  step  in  the  evolution 
of  the  railroad  will  be  the  general  intro- 
duction of  the  automatic  train  stop.  On 
this  point  the  managements  of  all  the 
great  systems,  the  manufacturers  of  sig- 
nal apparatus,  and  the  signal  engineers 
are  agreed.  The  railroads  have  been 
forced  by  public  opinion  to  concede  the 
automatic  stop  as  a  protection  for  pas- 
sengers when  the  engineer  forgets  his 
orders  or  fails  to  act  on  a  signal  to  stop. 

In  the  five  years  from  1907  to  1911 
inclusive  there  were  61,806  collisions  and 
derailments,  in  which  4,163  persons  were 
killed  and  63,002  were  injured.  Seven 
out  of  ten  of  ^^^^^  i  these  accidents 
were  due  to  ^H^^_^  carelessness, 
nefflisrence  or      ^fKBbM  heedlessness  of 

employees. 


THE  SEMAPHORE    STOP.   IN   DANGER  POSITION.  BRINGING  A  TRAIN    JO  A 

STANDSTILL. 
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THE  GKAYTHURBER  TRACK  APPARATUS  IN  PLACE  ON  THE  ROADBED  OF  AN 

ELECTRIC  LINE. 


discharged 


These  traits  are  born  in  some  men. 
certain  Eastern  road  once 
thirty  engineers  for  running  past  danger 
signals.  When  a  committee  from  the 
Brotherhood  interceded  in  their  behalf, 
four,  in  whose  cases  extenuating  circum- 
stances were  found,  were  rein- 
stated. Within  eight-  Q  een  months 
three    of    them    had.        H   killed    them 


Did  the  Engineer  Try  to  Run  Past  Danger  Signals  ? 

This  recordine  block  of  the  Gray-Thurber  system  will  tell.    It  is  shown 

open  here. 


sekes  by  running  past  danger  signals, 
while  the  fourth  had  to  be  discharged 
for  the  same  offense.  Hence,  the  now 
universally  recognized  necessity  of  pro- 
viding a  mechanical  check  on  the  human 
element.  Even  putting  the  matter  on  a 
sordid  financial  basis  the  railroads  would 
have  a  powerful  motive  for  finding  some 
way  to  reduce  these  accidents,  for  in  the 
five  years  mentioned  they  de- 
stroyed property 
worth  $50,025,303. 
Whi'e  it  is  all 
settled  that  the 
railroads  must  have  automatic 
train  stops,  it  is  a  singular  fact 
that  no  one  qualified  to  ex- 
press an  opinion  has  much 
confidence  in  their  efficacy. 
The  consensus  of  expert  opin- 
ion is  summed  up  in  the  re- 
ports of  the  Block  Signal  and 
Train  Control 
Board,  created  by 
Congress  in  1907 
to  study  such  sub- 
jects. Says  the 
Board : 

"Automatic  train  stops  cor- 
rect but  one  defect ;  namely, 
the  failure  of  the  engine  man 
to  observe,  understand,  and 
obey  signal  indications.  They 
do   not   in   any   way   insure 
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that  the  indications  displayed  will  be  cor- 
rect, nor  in  any  way  prevent  collisions 
due  to  inherent  defects  of  the  dispatching 
system,  nor  to  improper  working  of  the 
block  system. 

"When  all  is  said  that  can  be  said  in 
favor  of  the  use  of  automatic  safety  de- 
vices, it  still  remains  true  that  they  cor- 
rect none  of  the  fundamental  defects  in 
American  railway  practice.  Bad  methods 
of  operation  and  management,  inefficient 
supervision  and  inspection,  poor  disci- 
pline and  lack  of  co-operation  between 
different  branches  of  the  personnel,  de- 
ficient structures,  roadway,  and  equip- 
ment, all  of  which  introduce  fundamen- 
tally dangerous  conditions,  still  exist  and 
cannot  be  remedied  by  the  use  of  auto- 
matic appliances." 

Nevertheless  the  Board,  in  its  last  re- 
port, after  conceding  that  the  automatic 
stop  was  still  in  the  experimental  stage, 
went  on  to  say : 

"The  railroads  should  be  urged  to  de- 
velop the  art  of  automatic  train  control. 
.  .  .  Should  it  not  be  done  with  a 
reasonable  degree  of  expedition,  steps 
should  be  taken  by  the  Government  to 
stimulate  such  action." 


Dynamo    That    Furnishes   Alternating    Current 

Used  to  Operate  the  Gray-Thurber  Autom.atic 

Train  Stop  on  the  Locomotive. 


The  reason  given  is  that  "The  auto- 
matic stop  is  purely  an  emergency  de- 
vice like  the  fire  extinguisher.  We  do 
not  depend  upon  fire  extinguishers  to 
prevent  fires ;  but  when  a  blaze  starts  the 
presence  of  a  fire  extinguisher  is  often 


the  means  of  forestalling  a  dangerous  confla- 
gration." 

All  hands  having  agreed  that  automatic  train 
stops  must  be  provided,  the  effort  to  produce 
them  must  be  made  under  the  same  conditions 
that  attended  the  development  of  the  automatic 
car  coupler,  the  air  brake,  and   each    of  the 


CAB  SIGNAL  OF  THE  GRAYTHURBER  APPARATUS. 


RELAY   BOX   AND  VALVE   BOX,  OPEN.  UNDER  THE  FIREMAN'S  SIDE  OK  THE  CAB.  THAT  DO 
THE  WORK-GRAY  THURBER  SYSTEM. 


hundreds  of 
Other  details 
that  in  the  ag- 
gregate consti- 
tute the  rail- 
road. Great 
inventions  are 
slowly  and  la- 
fa  o  r  i  o  u  s  1  y 
evolved  in  the 
course  of  years 
by  the  effortsr 
of  many  men. 
Tt  has  taken 
twenty  years  to 
bring  the  auto- 
matic block 
signal  up  to  its 
present  stage 
of  efficiency. 

The  a  u  t  o- 
matic  car  coup- 
ler in  universal 
use  looks  so 
simple  it  seems 
as  if  any  bright 
boy  might  have 
produced  it 
some  evening 
after  school. 
Yet  it  repre- 
sents years  of 
toil  by  various 
men,   including 
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Using  the  R.MLufHONh  on  .^  bK.\KK  V..\n— or  C.\k— in  E.ngl.\nd. 
The  railophone  is  the  invention  of  Hans  von  Kramer  of  Birmingham. 


a  committee  of 
the  Master  Car 
Builders'  Asso- 
ciation, even 
after  the  lucky 
inventor  had 
hit  on  the  right 
idea.  And 
more  than  two 
thousand  pat- 
ents have  been 
issued  for  car 
couplers. 

The  air 
brake,  without 
which  railroads 
could  not  be 
operated,  start- 
ed out  to  be  a 
steam  brake. 
After  Westing- 
house  changed 
to  air,  his 
brake  failed  the 
first  time  it  was 
given  a  really 
decisive  test. 
The  air  brake 
of  today  bears 
no  resemblance 
to  the  appa- 
ratus as  it  was 
even  after  the 
first    vital    de- 
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fects  had  been  corrected.  Year  after 
year  improvements  are  made  in  it  by  a 
corps  of  experts  who  devote  their  lives 
to  that  one  thing-. 

The  automatic  train-stop  inventors  are 
now  going  through  the  same  dishearten- 
ing experience  of  grubbing  up  ideas  that 
turn  out  to  be  wrong.  The  quest  is  com- 
pHcated  by  cranks  and  near-inventors  of 
the  same  type  as  those  who  in  former 
days  patented  schemes  for  lifting  trains 
over  mountains  by  balloons,  or  for  one 
train  to  run  over  the  top  of  another  on 
the  main  line,  or  who  wanted  to  provide 
locomotives  with  flat  wheels  to 
give  them  a  better  grip  on 
the  rails.  They  besiege 
the  railroad  offices,  over- 
run the  Block  Signal 
and  Train  Control 
Board,  and  oblige 
the  patent  office  ex- 
aminers to  work 
overtime. 


As  long  ago  as  November,  1910,  the 
Block  Signal  and  Train  Control  Board 
had  examined  149  plans  for  automatic 
train  stops.  Of  this  number  only  sixteen 
possessed  sufficient  merit  to  warrant  ex- 
perimental installations.  There  has  been 
a  steady  stream  of  new  schemes  ever 
since.  Up  to  November  4,  1912,  341 
patents  had  been  issued  for  automatic 
train  stops. 

The  New  York  Central  has  had  a  spe- 
cial committee  of  engineers  assigned  to 
study  the  subject  of  automatic  stops  for 
the  last  six  years.  The  man  who  turns 
up  at  New  York  Central  head- 
quarters with  symptoms  of 
an  idea  is  conducted  to  a 
signal  engineer  who 
examines  the  plans. 
If  they  look  promis- 
ing their  owner 
soon  finds  himself 
before  the  commit- 
tee.    If  the  plans 
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THE  ROWELL-POTTER  TRAIN  STOP  SYSTEM. 
The  tup  photo  shows  the  track  trip  mechanism:  the  lower  left  photo,  the  signal  set  for  safety:  lower  right  photo,  the 

signal  set  for  danger. 
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still  seem  hopeful,  the  inventor  is  given 
facilities  to  test  his  apparatus  on  the 
road.  Even  the  cranks  who  write  letters 
by  tiie  score,  receive  a  reply  explaining 
the  hopelessness  of  their  ideas  on  the 
theory  that  possibly  they  may  be  saved 
from  wasting  further  time  and  money. 

The  New  York  Central  has  tried,  or  is 
preparing  to  try,  no  fewer  than  four  dif- 
ferent train  stops.  The  Pennsylvania  is 
experimenting  with  an  equal  number,  the 
Chicago  and  Eastern  Illinois  with  an- 
other and  the  Chicago 
Great    Western    with 


still  another.  Altogether  fifteen  railroads 
are  known  to  be  trying  twenty  different 
kinds  of  automatic  train  stops.  So  far  as 
the  processes  of  evolution  have  gone, 
three  general  types  of  train  stops  have 
been  produced :  mechanical  trips,  elec- 
tric intermittent  contact,  and  induction, 
or  "wireless." 

Undoubtedly  the  most  thoroughly 
tried  is  the  mechanical  trip  used  in  the 
subways  and  the  Pennsylvania  tunnels  in 
New  York  City  and  the  Detroit  River 
tunnel.  On  the  express  tracks  of  the 
New  York  subway  the  mechanical 
trips  are  connected  by  an  electric  wire 
with  the  block  signal.  When  the 
signal  indicates  danger  it  cuts  off 
the  current  from  the  trip  mechan- 
ism,   releasing    an    armature, 


GENERAL  R.MLWAV    SIGNAL  COMPANY'S  AUTOMATIC  TRAIN  STOP  IN  USE  ON  AN  ELECTRIC 

LINE  BETWEEN  SPOKANE  AND  MEDICAL  LAKE.  WASHINGTON. 
The  steel  arm  standine  out  from  the  sienal  mast  is  now  in  position  to  break  a  glass  tube  projectine  from  the  roof  of 

the  car  if  the  motorman  does  not  stop. 
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which  opens  a  valve  admitting  compressed  air  into 
a  cylinder,  the  piston  of  which  pushes  up  the  trip 
just  outside  the  rail  high  enough  to  come  in  contact 
with  a  lever  on  the  front  truck  of  the  first  car,  apply- 
ing the  air  brakes. 

The  faet  that  this  device  has  given  good  service 
under  the  tremendous  trafific  of  the  subway  is  a  rock 
on  which  many  a  golden  dream  has  been  wrecked. 
Because  a  mechanical  trip  works  in  a  tunnel  under 

Contact   Between   Trip  of 
Engine  Valve  and  Fle.xible 


Top  of  Track  Stand. 

icaltrip.  This 
is  to  be  found 
on  the  Wash- 
ington Water 
Power  Com- 
pany's elec- 
tric road  from 


End  of  Pilot  Beam  of  Engine. 

uniform   traffic   conditions,   protected 
from    snow,   ice   and   rain,   it   by   no 
means   follows  that   some  other  me- 
chanical trip  will  work  equally  well 
on  the  surface  under  the 
complex  conditions  of  a 
steam  road.   Not  to  men- 
tion other  shortcomings, 
all  mechanical  trips  have 
one    fatal    defect:    if    anything    goes 
wrong  with  them  they  will  not   stop 
trains.     The   essential   feature   of   the 
automatic  block  signal  is  that  if  any- 
thing goes  wrong  with  the  signal  sys- 
tem of  the  track,  the  semaphore  auto- 
matically   indicates    danger.      That    is 
what  the   signal   engineers   insist  that 
the  automatic  stop  must  do.     On 
f.ome   roads,  at  least,  the   signal 
engineers  will  not  consider  any 
form  of  mechanical  trip. 

That      the      mechanical      trip 
leaves  something  to  be  desired, 
even  in  the  subway,  may  be  in- 
ferred   from   the   fact   that   ex- 
periments     with      an      electric 
stop,    the    invention    of   J.    M. 
Waldron,    signal   engineer   of 
the    Interborough,    are    now 
being  conducted. 

Oddly  enough,  the  first 
automatic  train  stop  to  be 
permanently  installed  on 
a  surface  road  in  the 
United  States  is  a  devel- 
opment of  the  mechan- 


Arm  of  Track  Stand,  as  in 
Actual  Oper.^tion. 


smm2=stuttissaimmi: 


Open  View  of  I 
Showing 


PTrack  Stand, 
Mechanism. 


Spokane  to  Medi- 
cal Lake,  Wash., 
a    distance    of 
twenty-nine  miles. 
It    consists    of    a 
steel  arm  pivoted  to  the  block-signal 
mast  and  connected  with  the  sema- 
phore blade  so  that  when  the  latter 
stands  vertical  to  indi- 
cate a  clear  track,  the 
arm  is  lifted  up  out  of 
the    way.      When    the 
signal     indicates     stop, 
the  arm  drops  with  the   semaphore 
to  a  horizontal  position  where  it  is 
low     enough     to     break     a     glass 
tube   projecting   above    the    roof   of 
the  motor  car  on  an  extension  of  the 
train  pipe.    This  allows  air  to  escape 
and  so  sets  the  brakes.     As  a  check 
on  the  motorman  he  is  given  a  cer- 
tain number  of  tubes  which  he 
must  turn  in  at  the  end  of  his 
run  or  account  for  the  missing 
ones. 

Oldest  of  mechanical  trips 
is  the  Rowell-Potter,  dating 
away  back  to  1891,  when  it 
was  installed  on  the  Revere 
Beach  and  Lynn,  near  Boston. 
It  was  also  used  on  the  Intra- 
mural Railway  at  the  Chicago 
World's  Fair  in  1893,  on  two 
Chicago  elevated  railroads 
later,  tested  on  the  Chicago, 
Milwaukee  and  St.  Paul  in 
1902,  and  finally  on  the  Chi- 
cago, Burlington  and  Quincy 
in  1909. 


Continued  on  Page  124 
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AUTO  AS  WOODWORKER 

A  WOOD-WORKING  machine  tliat 
•'*  can  be  trailed  behind  an  automobile 
to  the  place  where  it  is  desitj^ned  to  oi)er- 
ate.  and  once  in  position  can  be  driven  by 
the  power  of  the  motor  that  transport- 
ed it.  has  been  ins^eniously  contrived 
by  a  resident  of  Cincinnati. 

An  ordinary  auto  of  twenty  horse- 
power is  used.  The  wood-working  ma- 
chine, which  is  of  special  design,  is  con- 
veyed on  two  large  iron  wheels,  in  the 
center  of  the  outfit.  When  brought  to 
the  desired  point,  these  wheels  are 
readily  detached,  allowing  the  machine 
to  rest  firmly  on  its  foundation. 
The  rear  wheels  of  the  auto 
are  then  rai.sed  upon  a  frame 
of  planks  and  angle 
iron,  and  belts 
from  the  wheels  of 
the  drive  shaft  are 
passed  over  the 
tires  of  the  rear 
auto  wheels.  There 
is  apparently  no 
tendency  for  these 
belts  to  slip  off, 
nor  is  there  suffi- 
cient friction  be- 
tween belts  and  tire 

to  injure  the  rubber.  A  twisted  belt  runs 
from  the  drive  pulleys  to  the  wood-work- 
ing machine. 

The  most  ingenious  feature  of  the 
device  is  a  governor  upon  the  drive 
shaft,  to  keep  the  automobile  engine 
from  "running  away  with^  itself,"  as 
soon  as  the  load  is 
taken  off  the  machine. 
This  consists  of  two 
balls  attached  to  a 
loose  collar,  the  balls 
being  governed   by   a 


Gigantic  Cacti  ofOthe  .Arizona  Desert. 


spring.  The  latter  can  be  so  regulated 
that,  when  the  speed  of  the  shaft  reaches 
an  undue  velocity,  the  balls  will  be 
thrown  apart  and  bring  a  brake  into 
operation  upon  the  drive  wheel.  As  the 
speed  is  reduced,  the  pressure  of  the 
brake  relaxes,  making  for  steadiness  of 
operation. 


MONSTROUS  CACTI 

'"TUi^Rh^  are  no  more  curious  and  in- 
'■  teresting  species  of  plants  than  the 
various  cacti. 
There  are  over 
three  hundred 
specimens  known 
to  botanists.  These 
specimens  shown 
in  the  picture  grew 
in  the  desert  of 
Arizona.  Their  size 
and  strength  are 
appreciated  when 
one  sees  a  young 
man  comfortably 
perched  in  one, 
and  the  tourists  on 
horseback  riding 
beneath.  This  isthe 
variety  from  which 
Luther  Burbank,  by  cultivation,  has  elim- 
inated the  thorns  and  rendered  edible  for 
cattle. 


FOG-MAKING  MACHINE 
DISCHARGING  IK  GAL- 
LONS OF  WATER  A 
MINUTE  IN  THE  FORM 
OF  FINE   MIST. 


SIDE  VIEW  OF  FOG- 
MAKING  MACHINE. 


MAKING  FOG  FOR  USE  IN  MINES 

from  the  fan-blades  placed  at  the  back. 

There  is  practically  no  drip  of  water, 

and  the  mist  produced  is  so  extremely 

fine     as     to     be     fairly 


LJ      H.   CLARK,  an   engineer  in   the 
*^*-     employ      of      the      government 
Bureau  of  Mines,  has  invented  a  ma- 
chine  for   producing  an 
artificial   fog.      It  is   in- 
■  tended    to    diminish    the 
danger  of  explosions  of 
coal-dust  in  mines. 

A  hollow  wheel  is 
mounted  on  the  shaft  of 
an  electric  motor — the 
wheel  is  equipped  with 
spray-nozzles  at  its  rim. 
At  the  hub  there  is  an 
opening  for  the  admis- 
sion of  water.  At  the 
back  there  is  a  fan. 

When    the    wheel     is 
rotated    by    the    motor, 
and     water     is 
admitted  to  the      mrruaoN  vani 
openmg  m  the 
h  u  b,     this 
water     rushes     through 
the  nozzles  in  the  form 
of  a  fine  spray,  which  is 
seized,    broken    up    still 
finer,    and    thrown    out- 
ward by  the  blast  of  air 


StCTION  or    WHEEL 


WATER    SPACE 


WATER  INTAKE   PiPS 


termed    a    fog — hanging 
suspended   in  the  air  in 
excessively   minute   par- 
ticles, just  as  natural  fog 
does. 
The    purpose    of    creating    this 
artificial  fog  is  to  dampen  the  coal- 
dust,    which    is    always    floating 
about  in  the  subterranean  atmos- 
phere of  coal  mines,  and  thus  to 
prevent  it  from  igniting 
explosions  of  such 
dust  being  the  most  com- 
mon   cause    of    coal-mining    dis- 
asters. 

The  machine  converts  into  a  fog 
a  gallon  and  a  half  of  water  per 


nunute. 


FAN  BLADES  <?(EVOLVInO 


■WHEEL    HOUSINO 


Diagram  of  Mechanism  of  Fog- 
Making  Machine. 


For  use  such  an  appa- 
ratus can  be  placed  at 
the  mouth  of  a  mine  so 
that  the  great  ventilating 
fan  can  drive  the  fog  in 
and  down  through  all 
the  tunnels. 
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NEWARK'S  STATUE 
LINCOLN 

D^■  the  will  of  the  late  Mr.  Van  Horn, 
^  the   city    of    Newark    is   to    receive 
three  great  statues,  to  cost  in  the 
aggregate  $150,000;  the  Washing- 
ton    monument,     costing 
$25,000,  is  the   second  in 
the  series,  the  first  being 
the     Lincoln     monument, 
costing     a     similar 
sum.    The  third,     ^^- 
the  most   elaborate 
of  all,  is  yet  to  be 
erected    to    the 

memory  of  the  soldiers  and  sailors  at  a 
cost  of  $100,000. 

It  is  the  statue  of  Lincoln,  however, 
by  Gutzon  Borglum,  that  Newark  is 
chiefly  proud  of. 

"I  am  now  in  the  garden  of  Gethsem- 
ane,"  wrote  Lincoln  in  one  of  the  black- 
est hours  of  the  Civil  War.  This 
statue,  in  the  Courthouse  Plaza,  over- 
looking the  bustling  city,  represents 
him  in  the  storm  and  stress  sf  those 
troublous  days.  He  is  represented  as 
seated  on  a  bench,  his  whole  pose  sug- 
gestive of  loneliness  and  sadness  asso- 
ciated with  his  life.  His  massive  brow, 
his  careworn  face,  the  deep  hollow-set 
eyes,  are  all  in  evidence.  His  great, 
gaunt  hands  and  cowhide  boots 
loom  up 
conspic- 


uinisly.    His   spare    face   bears   the 
ines  of  extreme  mental  suffer- 
ing   and    solitude.    Truly    he 
seems    in    the    "Garden    of 
Gethsemane." 

So  lifelike  is  it  that  crowds, 
young  and  old,  are  irresist- 
ibly  drawn   toward   the 
figure.     That    Borglum 
has    almost    made    Lin- 
coln   live    again    is    the 
verdict     of    nearly 
every  beholder. 


I    AM    Now   IN   THK   OAKUEN  OF   GkTHSKMANR." 


^. 


GROWING  PUMPKINS 
THE  ROOF 


ON 


A  MATEUR  gardeners  who  wish  to 
''*•  make  the  best  possible  use  of  their 
back  yard  space  can  raise  quite  a  credit- 
able crop  of  pumpkins  on  the  wood- 
shed roof.  As  the  photograph  shows, 
the  vines  are  planted  in  a  row  at  the 
foot  of  the  wall  and  are  trained  over 
the  roof,  where  the  succulent  vege- 
tables seem  to  thrive  as  well  as  on  the 
ground.  It  is  advisable  to  place  a  little 
stick  below  each  puinpkin,  in  ordef  to 
keep  it  from  rolling  off.  In  case  any 
pumpkins  start  to  grow  on  the  vine  be- 
low the  eaves,  they  should  be  removed, 
or  else  given  individual  support. 

This  way  of  growing  the  vegetables  is 
certain  to  give  them  plenty  of  sunshine 
and  air. 


A  GOOD.  SUNNY  PL.\CE  TO  GROW  PUMPKINS-THE  ROOF  OF  A   WOOUSHED. 


READY  TO  DESCEND  IN   A  DIVING  HELMET  TO  PAINT 
OCEAN'S  WONDERS. 


PAINTING    UNDER    THE    OCEAN 

By 
ROBERT    H.    MOULTON 


IN  a  special  salon  at  Chicago  there 
was  recently  placed  on  exhibition  a 
collection  of  what  are,  undoubtedly, 
the  most  unique  paintings  in  the 
world.  They  are  unparalleled  in  art 
in  that  they  were  painted  literally  at  the 
bottom  of  the  ocean. 

The  founder  of  the  new  school  of  sub- 
marine painting  is  Zarh  Howlison  Pritch- 
ard.  an  Irishman  by  birth,  now  residing 
at  Pasadena,  California.  He  spends  a 
good  part  of  each  summer  at  the  bottom 
of  the  ocean  off  the  coast  of  southern 
California  painting  pictures  of  the  ocean's 
bed  and  the  creatures  that  inhabit  the 
water. 

Mr.  Pritchard  works  in  a  way  easy 
enough  to  understand.  He  has  devised 
an  extraordinary  set  of  apparatus  in 
order  to  paint  pictures  under  the  water. 
Sometimes  he  goes  down  in  an  ordinary 
diving   suit,    furnished   with   a   pair   of 


pearl  diver's  goggles.  At  other  times  he 
wears  a  diver's  helmet,  which  is  con- 
nected with  the  upper  air  by  means  of  a 
rubber  tube.  He  uses  a  drawing  board 
made  of  glass  and  paper  which  has  been 
soaked  in  cocoanut  oil  to  make  it  water- 
proof. French  waterproof  paints  and  a 
heavy  weight,  to  keep  him  at  the  bottom, 
complete  his  outfit.  Nothing  more  is 
needed,  except  the  courage  to  descend, 
the  ability  to  select  what  to  sketch  and 
to  sketch  it  quickly.  Nature  and  practice 
have  given  these  to  Mr.  Pritchard,  who, 
however,  was  years  in  thinking  out  ways 
and  means. 

Of  course,  Mr.  Pritchard  does  not 
finish  his  paintings  beneath  the  water. 
He  makes  sketches  in  crayons  for  them 
there,  transcribing  form,  noting  color, 
diagraming  fish,  feeling  for  the  precise 
color  harmony  that  can  never  be  wholly 
brought  from  the  depths,  then  ascends  to 
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A  Submarine  "Grove"  off  the  California  Coast. 

fix  the  scene  enduringly  in  his'  studio. 
This  he  does  on  leather.  On  leather 
alone,  says  the  artist,  can  he  reproduce 
anything  like  the  tone  of  the  sea.  With 
what  perfection  the  medium  adapts  itself 
to  the  subject,  one  must  see  to  realize. 
It  is  almost  unbelievable  how  the  surface 
of  the  leather  holds  the  pigments  and 
gathers  light  and  depths,  perfectly  inter- 
pretative of  deep  water. 

He  has  tried  canvas  but  there  he  loses 
the  delicate  blur,  which  in  the  sea  takes 
the  place  of  atmosphere.  Instead  of  oil, 
he  uses  powdered  colored  chalk  mixed 
with  spirits  of  resin,  in  proportions  found 
by  long  experiment.  That  mixture,  be- 
sides being  durable,  gives  the  veil-like 
aspect  that  lies  over  everything  subma- 
rine. Thus  the  picture  is  a  thing  apart ; 
painted  with  new  colors  on  a  novel  ma- 
terial, of  a  huge,  dim,  nearby  world, 
where  man  is  a  stranger. 

As  a  boy,  Mr.  Pritchard  spent  his  sum- 
mers on  the  northeast  coast  of  Scotland. 
The  rough  sports  he  shared  with  his  fel- 
lows there  led  him  into  deep  water.  One 
of  their  favorite  games  was  our  own 
boys'  game  of  "tag,"  adapted,  as  a  race 
of  vikings  might  adapt  it,  to  use  in  and 
under  water. 

Playing  this  game   from  day  to  day, 


there  soon  came  to  him  the  power  to 
remain  under  water  for  many  seconds 
and  the  ability  to  observe  quickly  and 
with  precision.  It  was  the  wonderful 
tones,  in  l)lue  and  green,  the  bodies  of 
his  swimming  playmates  took  on  that 
first  drew  tlic  boy's  attention  to  the 
beauties  of  the  submerged  world.  A 
little  later,  the  object  that  fascinated  him 
was  a  group  of  fir  trees  washed  down 
from  the  mountains  in  the  great  spring- 
time freshets.  These  trees  lay  in  deep 
water  and  had  become  the  center  -of  a 
mass  of  new  vegetation,  and  here,  again, 
the  dominant  attraction  was  color.  The 
greens  of  the  firs  were  so  modified  and 
blended  with  the  diffused  sunlight,  and 
the  sunlight  so  broken  by  the  waving 
mass  of  growing  weeds,  that  a  thousand 
and  one  colors  and  new  harmonies  were 
revealed  to  the  sensitive  eye  of  the  un- 
trained boy. 

Day  after  day  he  made  his  descents  to 
study  his  firs,  and  day  after  day,  in  calm 
and  storm,  in  sun  and  cloud,  he  caught 
his  impressions,  and  the  marvelous  thing 
was  that  never  were  two  alike.  It  was 
this  mutable  beauty  that  was  so  fascinat- 
ing, and  through  the  years  it  urged  him, 
wherever  he  was,  by  lake  or  sea,  to  take 
opportunity  to  view  the  depths  for  his 
own  pleasure  and  without  any  idea  of 
painting  them. 

In  the  meantime,  as  an  art  student,  he 
had  drifted  to  landscape  work.  He  had 
also  begun  seeking  a  means  for  coloring 
leather.  Then  he  began  to  indicate  on 
this  medium  what  he  remembered  of 
the  things  he  had  seen  under  water.  First 
results  were  so  grotesque  that  people 
laughed  at  him.  When  he  took  a  number 
of  his  paintings  to  London,  the  critics 
pronounced  them  monstrous  and  advised 
the  young  artist  to  go  home  and  paint 
something  that  people  liked  to  see.  "You 
paint  for  London  as  if  you  thought  it 
was  inhabited  by  fishes,"  cried  one  of 
them,  as  he  looked  through  the  water  at 
the  bases  of  the  basalt  pillars  of  the 
Giant's  Causeway,  which  rise  from  the 
ocean  at  the  entrance  to  the  Irish  Sea. 
In  his  disappointment  young  Pritchard 
actually  thought  of  suicide. 

To  take  his  thoughts  off  morbidity  he 
spent  almost  his  last  shilling  to  see  Bern- 
hardt, who  was  at  that  time  playing 
Salome    in    London.     Her    acting    was 
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perfect,  he  thought,  but  one 
of  her  gowns,  a  robe  de- 
signed for  a  sea  sorceress,- 
lacked  something.  The  young- 
artist,  who  knew  the  strange 
colors  of  the  sea  as  perhaps 
no  one  else  did,  instantly 
resolved  to  tell  her  what  it 
needed.  After  repeated  ef- 
forts he  finally  secured  an 
interview. 

Before  he  had  spoken 
twenty  words  Bernhardt's  en- 
thusiasm equaled  his,  and  in 


One  of  Mr.  Pritchard's  Paintings.  Showing  Fishes  Swim- 
ming Over  Sand  Heaps  on  the  Bed  of  the  Sea. 


five  minutes  she  had  ordered  Salome's 
jewels  from  designs  which  he  made  on 
visiting  cards.  The  great  woman  saw 
that  he  knew  the  sea,  and  she  probably 
divined  that  he  was  penniless.  She  gave 
him  twenty  pounds  as  an  advance  on  the 
jewels  which  were  to  look  like  the  sea. 
Later,  when  he  told  her  that  he  had- made 
pictures  of  the  world  beneath  the  water, 
her  imagination  was  kindled  and  when 
she  saw  the  paintings  she  immediately 
bought  two  of  them. 

About  this  time  the  young  artist's 
health  failed  and  he  was  forced  to  leave 
England.  He  had  learned  from  Darwin 
that  the  most  marvelous  coral  formations 
were  to  be  found  in  the  South  Sea  Islands 


Coral  Formations  in  the  South  Seas. 

and  this  led  him  to  go  to  Tahiti. 
Here  he  took  up  actively  the 
work  of  painting  under  water. 

The  use  of  a  glass  draw- 
ing board  was  suggested  by  a 
contrivance  employed  by  the  South 
Sea  pearl  divers — a  small  glass-bottomed 
box  with  a  place  cut  out  at  the 
top  so  that  it  can  be  gripped  by  the 
teeth,  thereby  permitting  the  swimmer 
free  use  of  his  arms.  By  means  of  this 
device  there  is  always  a  calm  space  under 
the  glass,  and  it  is  possible  for  the  user 
to  view,  in  that  way,  the  depths  of  the 
water  in  which  he  is  swimming.  Mr. 
Pritchard  used  this  contrivance  to  locate 
the  particular  place  he  desired  to  sketch, 
and  pearl  diver's  goggles  to  see  after 
reaching  the  bottom.  These  goggles, 
which  are  merely  bits  of  cow  horn  cut 
and  shaped  to  fit  the  eyes,  permit  a  small 

Continued  on  page  130 
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HAVE  YOU  YOUR  SHARE? 

A\'E  yon  a  niiiiiimini  of  $11  in  your 
pockets,  and  at  least  $46  in  sonic 
liank-savings,  state,  national,  or  postal 
savings?  If  not,  some  one  else  has  what 
officially  should  be  yours.  The  general 
stock  of  money  in  the  United  States  June 
30  last,  was  $3,648,800,000.  Of  this 
amount.  $1,720,700,000,  or  more  than  47 
per  cent  was  in  circulation  among  the 
people  of  the  United  States.  This  was 
nearly  $11  in  each  pocket  for  every  man, 
woman  and  child.  There  was  deposited 
in  the  banks  of  the  country  $1,563,800.- 
000 — nearly  43  per  cent — and  the  bal- 
ance, $364,300,000,  was  in  the  Treasury 
of  the  United  States.  This  was  actual 
cash,  represented  in  gold  and  silver  coin. 


mcrcially  owing  to  its  small  siz.c,  it  is 
embedded  with  Arizona  rubies  and 
emeralds. 

As  he  was  dressing  a  chicken  for  mar- 
ket, he  noticed  the  fine  polish  on  the 
shale  and  other  bits  of  rock  in  its  gizzard. 
Thinking  to  put  this  to  some  use,  he  made 
an  experiment.  Before  this  he  had  sent 
the  gems  away  to  be  polished,  but  now 
he  selected  his  chickens  for  next  week's 
market,  tagged  them,  and  placed  a  tray 
of  uncut  stones  before  them  wliich  they 
greedily  gobbled  as  some  new  delicacy. 
Upon  examining  the  stones  the  next 
week  he  found  that  they  had  a  finer 
finish  and  had  taken  on  a  more  delicate 
color  than  he  had  been  able  to  obtain  by 
any  other  process  that  he  was  acquainted 
with. 


CHICKENS  POLISH  GEMS 

A  MAN  in  Yavapai  County,  near  Pres 
**  cott,    Arizona,    has    discovered    ai 
original   way   of   pol- 
ishing precious  stones. 
He  owns  a  mica  mine 
and    though    the 
mica  is  of  little 
value  com- 


A  COLLEGE  IN  CLAY 

'T'HIS  relief  map  of  the  Kansas  Agri- 

*■    cultural  College  was  made  by  Russell 

Williamson,    of    Princeton,     Kansas,    a 

nineteen-vear-old  student  of  architecture 


Buildins: 


trees, 


HERE  IS  A   MOTOKCVCLE   AK.MEU   WITH   A   LIGHT.  NEW   GUN. 

In  many  ways  these  motorcycles  would  surpass  cavalry  as  an  efficient  arm  of  the  se"ice.  because  of  th,- tremendous 

speed  at  which  they  could  travel  over  Eood  roads.    Where  the  roads  were  bad  however,  it  would 

be  another  question.    The  gun  weighs  but  little,  and  is  mounted  on  a  pivot. 


fields,  smokestacks 
- — in  fact  every  de- 
tail of  a  160-acre 
campus  —  are  re- 
produced in  minia- 
ture in  a  plaster  of 
Paris  map  about 
six  feet  square. 
The  elevations  and 
proportions  are 
correct  throughout. 
To  make  this  map 
was  a  tedious  job, 
requiring  six 
months  for  Wil- 
liamson,   with    the 

advice  of  Frank  Harris,  the  instructor 
in  clay  modeling,  to  complete  it.  Wil- 
liamson will  be  paid  for  his  work. 

First,  a  topographic  map  showing  all 
the  elevations  of  the  campus  was  made. 
This  also  included  all  the  dimensions  of 
every  building  and  of  other  details.  Then 
these  elevations  were  reproduced  in  clay 
and  a  model  taken  in  plaster  of  Paris 
The  buildings,  walks,  and  trees  were  then 
added.  To  make  the  miniature  buildings 
— twenty-one  in  all — a  separate  cast  for 
every  side  of  each  building  was  made, 
first  by  hand.  Then,  when  the  castings 
were  taken  out,  they  had  to  be  finished 
by  hand,  carefully,  and  the  sides  put 
together.  The  trees  and  shrubs,  made 
of  fine  coiled  wire  covered  with  green 
shavings,  required  careful  work.  Finally, 
the  windows  and  vines  were  painted  on 
the  buildings. 

Young  Williamson  is  naturally  pleased 
with  the  results  of  his  labor  and  expects 
to  continue  this  sort  of  work. 


PULLMAN 
AUTOMOBILE 


JI 


Luxury  uf  Luxuries.  A  Pullman  Touring  Car 


HE    most    lux- 
urious   touring 
car  ever  built  was 
recently    construct- 
ed by  the  president 
of    a    Canadian 
automobile    com- 
pany.   It  looks  like 
a  Pullman  car,  and 
has  sleeping  ac- 
commodations    for 
nine     persons,     in- 
cluding    two     ser- 
vants.   For  short  trips,  in  which  sleeping 
quarters  are  not  required,  it  accommo- 
dates twenty-five  persons. 

The  car  contains  chauffeur's  quarters, 
a  ladies'  stateroom,  six  feet  square,  with 
berths  for  five  people ;  a  second  stateroom 
of  the  same  dimensions,  providing  for 
four;  a  kitchenette  and  toilet  room. 
Besides  this,  there  is  an  observation  plat- 
form at  the  rear.  The  central  stateroom 
is  the  dining  room  as  well,  having  two 
three-foot  extension  tables  with  a  width 
of  nineteen  inches,  while  a  folding  desk 
makes  it  convenient  for  correspondence. 
The  kitchenette  is  equipped  with  a  com- 
plete outfit  for  preparing  and  serving 
meals,  even  a  refrigerator  being  included. 
The  crockery  is  protected  from  breakage 
by  separate  compartments  for  every 
piece. 

In  traveling  by  night,  the  car  presents 
a  bright  spectacle  with  lights  blazing 
from  the  ten  side  windows,  while  six 
lip-hts  shine  from  the  front  and  four  from 


MADE  IN  CLAY   BY   AN   ENTEKFKISING  VoUTH— A   RELIEF   MAI'  OF  THE  KANSAS  AGRI- 
CULTURAL COLLEGE. 


A? 


THE  AUTO  KILLED  THE  DEER. 

This  occurred  near  Newcomb.  N.  Y.     A  runabout  struck  a  deer  which  tried  to  cross  the  road.    The  impact  killed  the 

deer  and  swerved  the  machine  into  a  gully,  overturning  it.    The  pasoline  tank  exploded  and  set  fire  to  the  machine. 

which  was  demolished.    The  occupants  were  thrown  out  but  escaped  with  sliyht  injuries. 


the  rear.  Gas,  oil  and  electricity  are  all 
used  in  the  exterior  lighting  system  of 
the  car. 


FORTUNES  IN  MINT 

p  UM-CHEWERS  have  so  increased 
^^  the  demand  for  a  flavoring  extract  that 
the  price  of  it  is  now  hovering  around 
$2.50  a  pound,  and  the  acreage  in  the 
production  of  the  plant  in  two  Michigan 
counties  now  ap- 
proximates 4,000 
acres. 

Peppermint  as  a 
flavor  is  today  in 
enormous   demand. 

The  peppermint 
men  say  that  this  is 
largely  owing  to 
its  use  in  the  manu- 
facture of  chewing 
gum.  Oil  of  pep- 
permint is  now  also 

St 


employed  to  test  steam  boilers.  If  the 
odor  of  the  oil  escapes  it  indicates  that 
the  boiler  is  unsrfe.  A  boiler  that  will 
hold  the  smell  of  the  oil  is  said  to  be 
capable  of  holding  any  prtosure  to  which 
it  is  ordinarily  subjected. 

Peppermint   is   raised   on   marsh   land 
formerly       given   up   entirely  to   the 
of  hay.  This  land,  former- 
from  $1   to  $10  an  acre, 
from    $100    to    $150    an 
land  is  used  over  and  over 
again  for  the  same 
.—  kind     of     a     crop 

without  rotation, 
though  muriated 
potash,  one  hun- 
dred pounds  to  the 
acre,  is  used  to 
keep  the  soil  in  the 
desired  state  of 
fertility.  In  Sep- 
tember the  crop  is 
cut  with  a  mowing 


production 
ly  wort  h 
now  brings 
acre.  The 


Bringing  in  a  Load  of  the  Sweet  Smelling  Mint. 


machine. 


THE  ENGINE  ROOM   OF  THE  MOTOR  LINER, 
CHRISTIAN  X. 


LINER    THAT    BURNS    OIL 

By 
ARTHUR  ST.  GEORGE  JOYCE 


THE  Christian  X,  of  the  Ham- 
burg-American Line,  is  the 
steamless  wonder.  She  was 
the  first  motor-driven  ocean 
Hner  to  cross  the  Atlantic,  and 
-he  came  into  the  port  of  Philadelphia 
recently  after  a  successful  trip  from 
I  lamburg  and  Bremen.  Driven  only  by 
powerful  motors,  with  crude  oil  as  fuel, 
the  Christian  X,  named  after  the  Danish 
king",  showed  no  funnels  and,  being  abso- 
lutely free  of  all  smoke  and  grime,  was 
literally  "clean  as  a  hound's  tooth." 

By  utilizing  the  space  usually  given 
over  for  crew  quarters,  the  vessel  offers 
high-ceilinged,  roomy  cabins  and  salons 
that  suggest  a  first-class  hotel.  The 
engines  which  drive  the  ship  are  of  the 
compact  internal-combustion  model,  oc- 


cupying a  comparatively  small  space,  and 
furnish  25,000  horse-power.  Their  ex- 
haust is  discharged  through  hollow  steel 
masts  forty-five  feet  above  the  deck. 

The  Christian  X  was  built  at  Copen- 
hagen, and  was  christened  the  Flonia. 
When  the  Hamburg-American  Line 
bought  her,  she  was  renamed  after  the 
Danish  monarch  as  a  courtesy  to  that 
nation,  and  as  an  acknowledgment  of 
Denmark's  creative  ability  displayed  in 
the  construction  of  a  new  kind  of  ship. 
Her  length  is  384  feet,  beam  58  feet, 
molded  depth  30  feet,  and  displacement 
10,550  tons.  There  are  two  motors,  each 
developing  about  L250  horse-power  at 
140  revolutions  per  minute,  which  is  suffi- 
cient to  yield  a  speed  of  fourteen  miles 
an  hour. 
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One  of  the  Luxurious  Staterooms  on  Board  the 
Christian  X. 


This  speed  can  be  maintained  for 
twenty-four  hours  by  the  use  of  twelve 
tons  of  crude  oil  fuel.  The  Christian  X 
can  carry  1,000  tons  of  the  oil  fuel  in 
her  double  bottom,  or  enough  to  keep 
her  on  a  trip  around  the  world.  Her  com- 
bustion engines  can  be  reversed,  in  eight 
seconds,  from  full  speed  ahead  to  full 
speed  astern.  The  engines  are  controlled 
by  compressed-air  levers.  The  exhaust 
gases  are  first  cooled  and  then  discharged 
through  the  hollow  masts.  A  small 
donkev  boiler,  also  using 
oil  fuel,  furnishes  the  ves- 


sel with  steam  heat,  but  the  pumping 
jilant,  the  steering  apparatus  and  the 
cargo  winches  are  operated  by  electricity. 
The  boat  is  electrically  lighted  through- 
out. 

Old  sailormcn,  who  remember  the 
palmy  days  of  the  square-rigged  wind 
jammer,  were  a  bit  puzzled  by  the  appear- 
ance of  the  liner,  which  looked  strange 
to  them  without  funnel  or  other  outward 
evidence  of  propelling  power.  Captain 
Robert  Niss,  commander  of  the  liner, 
speaks  of  his  vessel  as  "my  automobile" 
and  insists  that  she  runs  as  smoothly  and 
is  handled  quite  as  easily  as  any  such 
vehicle. 

The  significance  of  the  Christian  X  to 
shipping  men  is,  that  she  represents  a 
determined  effort  of  builders  to  depose 
steam  from  the  position  which  it  has  held 
for  a  century  as  a  means  of  propelling 
ships.  In  Germany  the  propelling  of 
barges  and  river  craft  by  electricity  has 
been  in  vogue  for  many  years.  A  certain 
group  of  continental  marine  engineers 
are  concentrating  their  efforts  on  concen- 
trating gas-engine  motive  power  in 
which,  virtually,  a  complete  gas  generat- 
ing plant  is  installed  on  a  vessel. 

British  engineers  incline  toward  the  oil 
engine,  a  wonderful  record  having  just 
been  made  by  the  Goldmouth,  wdiich, 
with  fuel  oil,  made  the  trip  from  Singa- 
pore to  Rotterdam,  a  distance  of  11,791 
miles,  in  fifty-two  days.  The  engines 
were  not  stopped  once  'n  the  journey, 
which  ranks  as  one  of 
the  longest  "non-stop" 
runs  ever  made  by  ma- 
rine machinery. 
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Christian  X.  AS  She  Appeared  on  .^rrivini; 
AT  Philadelphia. 
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LARGEST  RECORDER  OF 
EARTHQUAKES 

'T'HE  new  Mainka  seismograph  of  the 
•'•  New  York  Academy  of  Sciences  in 
New  York  City's  great  Natural  His- 
tory Museum  was  shown  to  the  public 
for  the  first  time  on  the  night  of  Decem- 
ber second.  This  delicate  instrument 
has  the  ability  to  record  earthquakes  as 
far  away  as  the  Antipodes.  It  was 
presented  to  the  Academy  a  year  ago 
by  Emerson  McMillan  and  was  in- 
stalled last  May  in  the  big  Eskimo 
Hall  at  the  Museum.  It  is  about  three 
and  one-half  by  five  feet  in  dimensions, 
and  its  two  pendulums  weigh  1,000 
pounds   each. 


LITTLE  GIANT  AMONG 
TRACTORS 

T^HE  Russian  Government  has  be- 
■*■  come  interested  in  the  work  of  an 
inventor  at  Port  Clinton,  Ohio,  who 
has  succeeded  in  constructing  a  very 
small  and  practical  tractor  for  farm 
and  orchard  work.  The  Russian  Agri- 
cultural Bureau  is  endeavoring  to  get 
the  inventor  to  send  one  of  his  ma- 
chines to  their  country  so  that  it  can 
be  used  by  the  bureau  in  demonstrat- 
ing the  advanced  methods  of  farming. 
This  tractor  is  equipped  with  a 
twelve  horse-power  engine,  weighs  two 
tons  and  has  a  working  speed  of  about 
three  miles  per  hour. 


Largest  Recorder  of  Earthquakes. 

It  has  proved  successful  in  orchard 
work  on  account  of  its  lowness.  It 
does  not  interfere  with  the  branches  of 
the  trees. 

PAPER  POULTRY  HOUSES 

pRANK  BROWN,  a  successful  poul- 
*■  try  keeper  of  Marblehead,  Mass., 
uses  poultry  houses  made  of  paper, 
one  of  which  the  photo  on  the 
next    page   shows.     Although    the   tem- 


AN   .'iMERICAN  TRACTOR  THAT  INTERESTS  THE  RUSSIAN  GOVERNMENT. 
It  is  especially  useful  in  orchard  work  because,  beingr  low.  it  does  not  interfere  with  the  branches  of  the  trees. 
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THIS  I'OULTRV  HOUSE  AT  MAKBLEHEAD.  MASS..  IS  MADE  OF  PAPER. 


pcraturc  often  drops  below  zero  and 
the  winds  sweep  across  the  old  town 
with  terrific  force,  the  hens  seem  to  be 
entirely  comfortable  in  these  paper 
houses  and  lay  well  the  winter 
through. 

The  houses  are  much  more  substan- 
tial than  one  might  expect.  They  have 
cement  floors  and  are  large  enough  to 
work  in  com- 
f  o  r  t  a  b  1  y. 
Framing  ma- 
terial of  fur- 
ring is  used 
and  over  it 
poultry  netting 
is  stretched  as 
tight  as  it  is  pos- 
sible to  get  it. 
Then  heavy  tarred 
paper  is  tacked  in 
place  over  the  net- 
ting. The  inside  of 
the  houses  are  given 
a  heavy  coat  of  white 
paint,  which  makes  them 
light  and  helps  to  fill  the 
laps  in  the  paper. 

The  houses  are  of  the  shed- 
roof    type    and    are    divided 
into  pens,  each  of  which  has 
a    long    window    in    front, 
with    an     opening    above 
covered  only  with  burlap 
in     order     to     provide 
ventilation.      In    sum- 
mer the  windows 
are  wholly  or  partly 
removed.     Each 
pen  is  eight  feet 
square,    so 
that  the  house 
here    illustrat- 


Satyrus  Alope  Wears  a  Dark 

Blue  Coat  and  is  Valued 

AT  Ten  Cents. 


0(1,  with  its  four  pens,  is  thirty-two  feet 
long. 

It  is  hard  to  believe  that  a  house  this 
size  made  of  paper  and  wire  can  be 
used  continuously  and  with  satisfac- 
tion for  seven  years,  yet  Mr.  Brown  is 
still  housing  hens  in  a  paper  house 
built  seven  years  ago  and  it  appears 
to  be  good  for  several  years  more.  The 

paper     houses 
suffer     little 
from    storms 
and      ordinary 
usage,     but 
occasionally  an 
irrepressible 
small    boy    will 
throw    a    stone 
through  the  roof, 
and  it  then  becomes 
necessary  to  apply  a 
patch  by   slipping  .a 
square  of  paper  be- 
tween the  roof  and 
the   netting  to   cover 
the  hole. 

But  repairs  of  this  sort, 
of  course,   do  not  cost  a 
great  deal,  either  in  time  or 
material.    That  is  one  of  the 
big  advantages  in  building  a 
poultry    house    out   of   ma- 
terial   so    easily    replaced. 
Then,  too,  the  initial  cost, 
as  compared  with  wood, 
is  low. 
The   owner   and 
builder  of  these  re- 
markable poultry 
houses   is   more 
than  satisfied  to 
continue  to  use 
paper  walls. 
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DOG  KENNEL  ON   CITY 
ROOF 

/^NE  woman  is  making  a  success 
^^   of  raising  dogs  under  diffi- 
culties.    She  is  Miss  Wareham 
( 'f  New  York,  and  her  dog 
ktnnel  is  located  on 
r(iuf  of  the  New  York 
apartment  building  in 
which  she  lives. 

"My   interest   in 
(I'lgs    began     with 
tw)     toy     spaniels 
which    were   given 
me  for  Christmas," 
^ays    Miss    Ware- 
ham.    "The  family 
was    presently    in- 
creased to  six,  and 
in    caring    for   the 
puppies  I  learned  a 
- 1  eat  deal  about  dogs. 
When  I  sold  them  for 
Si5    apiece    I    decided    to 
l;ii  into  the  business  of  rais- 
ing them.     I  tried  having  a 
kennel  in  the  country  at  first, 
hut  it  was  not  successful,  as  I 
ould    not    be    there    all    the 
time  myself,  so  I  had  a  gal- 
\anized   iron   dog-house,  ten 
I'eet  by  twelve  and  eight  feet 
liiu;"h,  built  on  the  roof.    The 
Imuse  is  electric  lighted  and 
L;as  heated.     Since  the  cages 
111   which  the  dogs  sleep  are 
also  made  of  iron,  there 
is   never   the   slightest 
odor.     Their     bedding 
blankets    are    aired 
every  day  and  washed 
frequently." 

All  day  long  the 
puppies,  mostly  toy 
spaniels  and  Pomer- 
anians, tumble  and 
play  in  the  long 
fenced-in  runs  on  the 
roof,  greeting  callers 
with  delighted  barks. 
There  are  several 
champions  among 
them  now,  for  one  of 
Miss  Wareham's  the- 
ories is  the  buying  of 
only    the    best    stock. 


E.xpANDiNG  A  Butterfly's  Wings  Preparatory  to 

Mounting. 

Each  specimen  is  first  moistened,  then  put  upon  the 

expanding  board  until  thoroughly  dry. 


Valued  at  $75. 
This  is  ihe omithoptera />ara(ii 
sea.     It  is  of  a  beautiful 
blue  tinged  with  yel- 
low stripes. 


Some  ok  the  Puppies  at  Plav'on  the 
KooF  OF  A  New  York  Apart- 
ment Building. 


She  has  received  as  much  as  $150 
for  a  single  puppy,  and  never  gets 
less  than  $15,  even  for  those  that 
are  imperfectly  marked. 
Her  dogs  get  only  one  meal  a 
day,  a  sort  of  porridge  made 
i  of    rice,    spaghetti,    car- 

rots,   potatoes,    and 
onions  cooked  together 
in  meat  broth.     They 
always    have   plenty 
of   bones   and    dog 
biscuits    on    which 
to     exercise     their 
teeth,  and  now  and 
then    a   beef    heart 
thoroughly    cooked 
and     run     through 
the  meat-chopper. 
Every  morning  their 
coats    are    brushed, 
and   paws   and    faces 
are  washed. 
Of  course  the  country 
the    ideal   place    for   a 
kennel,"   says   Miss 
Wareham,  "but  I  have  found 
it     possible     to     keep     one, 
seldom   containing   less  than 
fifty  dogs,  right  in  the  heart 
of  the  city. 

"This  is  a  good  business 
for  a  woman  if  she  is  willing 
to  give  her  entire  time  to  it," 
she  adds,  "but  it  cannot  be 
to  servants.  My  dogs 
so  accustomed  to  my 
presence  that  they 
know  what  I  say  to 
them,  and  when  I  tell 
them  to  keep  still  they 
obey  at  once,  no  matter 
how  glad  they  are  to 
see  me.  I  have  a  little 
kennel-boy  to  keep 
order  when  I  am  away, 
but  he  is  only  there  to 
keep  the  puppies 
amused  so  that  they 
will  not  bark  and  an- 
noy my  neighbors.  This 
is  necessary,  because 
the  little  fellows  really 
become  quite  lonesome 
without  human  com- 
panionship and  diver- 
sion." 


left 
are 
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AN  IMAGINARY  CROSS  SECTION  OF  THE  GRAND   BANK  OF  NEWFOUNDLAND.  SHOWING  THE 
MANNER   IN  WHICH  THE  SAND  HAS  GRADUALLY  ACCUMULATED   IN   PAST  AGES. 
The  figured  contours  represent  the  different  stages  of  tho  growth  of  this  mountain  of  sand.     Big  boulders  hnve 
undoubtedly  been  dropped  on  each  successive  contour,  thus  constituting  a  riprap  to  catch  the  sand  fioatine  southward 

in  great  volumes  in  the  Labrador  Current. 


WARMING    THE    NORTH 
ATLANTIC    COAST 

By 
ROBERT    G.    SKERRETT 


JUST  where  the  Gulf  Stream  turns 
northward  past  the  coast  of  Flor- 
ida, hydrographers  have  esti- 
mated that  that  body  of  warm 
water  represents  an  hourly  flow 
of  90,000,000,000  tons  of  water!  This 
ever-moving  volume  is  charged  with  a 
vast  accumulation  of  heat,  and  this 
beneficent  warmth  is  carried  for  thou- 
sands of  miles  from  its  source,  turning, 
today,  into  habitable  and  prosperous 
countries  great  areas  which  otherwise 
would  be  too  cold  for  comfort.  But  this 
most  wonderful  of  the  rivers  of  the 
ocean  is  possibly  not  fulfilling  its  natural 
mission,  today,  to  the  measure  that  it 
once  did  before  Greenland  was  buried 
under  its  glacial  burden,  and  Carroll  Liv- 
ingston Riker,  a  prominent  and  success- 
ful hydrographic  engineer,  now  proposes 
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a  way  by  which  this  great  storehouse  of 
tropical  heat  can  be  made  to  do  again 
what  it  quite  probably  did  ages  ago.  Just 
fancy  the  splendid  audacity  of  a  scheme 
which  contemplates  controlling  the  hourly 
flow  of  90,000,000,000  tons  of  water! 
And  yet,  the  proposition  becomes  quite 
feasible  when  physical  conditions  and  the 
causes  that  have  brought  their  present 
state  into  being  are  duly  considered. 

The  menacing  fogs  of  the  Newfound- 
land coast  are  traditional,  and  their  de- 
ceptive pall  has  exacted  a  heavy  toll  of 
life  and  property.  Those  fogs  are  but  the 
sweat  of  battle  that  has  gone  on  without 
cease  for  centuries  between  the  Labra- 
dor Current  and  the  Gulf  Stream,  over 
the  Grand  Bank.  The  Arctic  waters  and 
the  Tropic  waters  have  struggled  for 
supremacy  over  that  fateful  area  of  com- 


WARMING  THE  NORTH  ATLANTIC  COAST 
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paratively  shallow  depth,  and  the  curious 
part  of  Nature's  story  is  that  this  great 
niKuntain  of  sand  has  been  built  by  these 
vrry  streams  which  now  contend  there 
fur  the  right  of  way. 

Out  of  the  ocean  depths  quite  15,000 
feet  down,  the  Grand  Bank  has  been 
built  until  its  great  plateau,  with  a  diam- 
eter of  about  300  miles  across  the  top, 
has  risen  within  from  250  to  200  feet  of 
the  normal  level  of  the  North  Atlantic. 
Just  what  started  the  rearing  of  this  bar- 
rier, which  has  helped  to  turn  aside  the 
probable  original  more  northerly  course 
of  the  Gulf  Stream  past  Newfoundland, 
is,  of  course,  a  matter  of  pure  specula- 
tion. But  all  of  us  have  seen  how  sand 
builds  up  a  shoal  in  flowing  water  around 
a  comparatively  small  obstruction,  and 
who  shall  say  what  was  the  nature  of  the 
causes  which  first  made  the  Gulf  Stream 
stumble  in  its  path,  thus  giving  its  Arctic 
rival  a  chance  to  bring  down  and  deposit 
there  the  vast  accumulation  of 
sand  from  the  Northland?  Be 
that  as  it  may,  we  are  face  to 
face  with  results — results  that 
may  be  changing  our  climate 
from  year  to  year  as  they  have 
affected  other  regions  in  the  past. 

Before  this  deflecting  barrier 
rose  to  its  present  height,  the 
warm  waters  of  the  Gulf 
Stream,  being  lighter,  no  doubt 
flowed  unimpeded  over  the  heav- 
ier and  submerged  flood  of  the 
Labrador  Current — this  differ- 
ence in  temperature  giving  to 
each  a  distinctive  character  which 
kept  them  from  extensively  com- 
mingling, just  as  oil  and  water 
will  do  of  their  own  accord. 
When  this  was  the  case,  the 
Arctic  Current,  following  a  nat- 
ural channel  or  path,  slipped 
under  the  Gulf  Stream  at  a  point 
far  seaward  off  the  coast  of 
Newfoundland,  and  disappeared 
into  the  great  cold  depths  of  the 
Atlantic.  Then,  the  Gulf  Stream 
warmed  the  shores  of  Greenland 
and  made  that  country  verdant 
the  year  round,  and,  likewise, 
washed  the  shores  of  Siberia, 
making  that  region  a  home  for 
the  mammoth,  which  was  found 
there  but  a  few  years  ago  per- 


fectly preserved  in  the  glacial  ice  which 
had  held  it  in  cold  storage  for  centuries. 
In  fact,  the  Eskimo  dogs  of  the  discov- 
erers feasted  upon  that  flesh ! 

When  the  Grand  Bank  reached  high 
enough  to  throw  the  two  currents  into 
combat,  the  Gulf  Stream,  surviving  the 
battle,  though  more  or  less  torn  into  rib- 
bons, was  forced  to  scatter  itself  upon 
its  succeeding  courses.  From  the  Gulf 
Stream,  the  Labrador  Current  saps  heat 
enough  over  the  Grand  Bank  to  repre- 
sent the  warmth  of  a  million  tons  of  coal 
burned  in  a  minute's  time,  or,  in  other 
words,  the  Arctic  flood  throws  into  the 
Gulf  Stream  at  that  point  a  refrigerating 
element  equivalent  to  the  freezing  of  two 
million  tons  of  ice  every  second  1  But 
that  is  not  where  we,  of  the  United 
States,  are  most  concerned :  as  a  conse- 
quence of  that  struggle,  a  broad  branch 
of  the  Labrador  Current  succeeds  in 
breaking  its   way   to  the  westward  and 


How  IT  IS  Proposed  to  Build  a  Jetty  Off  Newfoundland 
AND  so  Change  the  Pcean  Currents. 
The  dark  areas  indicate  waters  of  polar  origin:  the  light  areas  of 
tlie  Atlantic  represent  the  Gulf  Stream  The  large  arrows  show  the 
directions  in  which  the  opposing  currents  flow  today.  The  distinct- 
ive dotted  lines  mark  the  probable  courses  of  the  Labrador  Current 
and  the  Gulf  Stream  after  the  building  of  the  proposed  jetty.  It  will 
be  noticed  that  the  polar  waters  near  our  coast  and  the  other  bands  of 
cold  water  in  the  Gulf  Stream  will  disappear  after  the  completion  of 
the  project,    Ttie  plan  as  outlined  appears  to  be  quite  feasible. 
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This  Man  Proposes  to  Control  the  Hourly  Flow  of  90.000,- 

000,000  Tons  of  Water. 

He  is  Carroll  Liviogston  Riker.  a  successful  Americ.in  hydrographic 

engineer. 


sweeps  down  along  our  coast,  thus  forc- 
ing the  warm  tide  of  the  Gulf  Stream* 
farther  seaward  from  our  shores.  This 
is  quite  probably  the  cause  of  our 
changed  and  changing  climate,  and  this 
is  being  more  and  more  emphasized  by 
alterations  which  are  going  on  under  tlie 
sea  and  upon  the  top  of  the  Grand  Bank's 
plateau.  It  is  to  check  this  hidden  work- 
ing off  the  coast  of  Newfoundland  and 
to  re-establish  the  ancient  sweep  of  the 
Gulf  Stream  along  our  seaboard,  _  that 
Mr.  Riker  proposes  his  wonderful  jetty. 
There  was  a  time  when  a  project  of  this 
sort  would  have  met  with  ridicule — the 
hydrographic  engineer  had  not  then  ac- 
complished the  marvels  which  have  since 
become  commonplace  b)'  repetition — but 
today  both  mechanical  facilities  and  prac- 
tical experience  have  altered  the  view- 
point. As  a  matter  of  fact,  Mr.  Riker's 
proposal  is  receiving  not  only  the  careful 


attention,  but  the  endorsement, 
of  many  engineering  authorities. 
The  undertaking  now  resolves 
itself  into  a  matter  of  expense 
and  international  arrangement 
between  the  countries  most  con- 
cerned by  any  deflection  of  these 
two  great  oceanic  rivers. 

Starting    with    the    southeast- 
crnmost     point     of     Newfound- 
land's shore,  the  jetty  is  planned 
to    extend    seaward    over    the 
Grand   Bank   for  a  distance  of 
two    hundred    miles.     A    break- 
water of  this  extent  sounds  like 
a    stupendous   undertaking,    and 
such,  indeed,  it  would  be  but  for 
the    natural    forces    which    Mr. 
Riker    proposes    to    utilize.    In 
brief,  he  seeks  to  have  the  Lab- 
rador    Current     and    the     Gulf 
Stream  complete  what  they  have 
already  built  in  the  shape  of  that 
mountain  of  sand.     By  dropping 
upon    that    plateau    a    riprap    or 
narrow     backbone     of     broken 
stone,  the  ridge  will  catch  from 
the    Arctic    Current    principally 
the  detritus  that  that  current  is 
ciintinually    moving    southward. 
Mr.    Riker    says    in    his    book, 
"Power  and  Control  of  the  Gulf 
Stream,"     that     the     "scouring 
action  of  the  Labrador  Current 
will    form   a   natural   deposit   of 
about  three  thousand  to  one  against"  it, 
and  by  successively  raising  hills  or  ridges 
in  this  manner,  it  would  be  but  a  matter 
of  from  three  to  five  years  only  beTore  a 
substantial  barrier  would  arise  well-nigh 
to  the  very  surface  of  the  sea.     Nature 
is  ready  to  lend  her  co-operation  in  other 
directions.     There     is     abundant     stone 
nearby,  and  plenty  of  water  power  that 
could  be  used  not  only  to  quarry  the  rock 
but   to   transport   it   to   shipping   points. 
This,  of  course,  would  greatly  reduce  the 
total  outlay  which   Mr.   Riker  has  pur- 
posely overestimated,  and  which  critical 
students   of   the   problem    have    figured 
would    not    exceed   an   ultimate   cost   of 
$20,000,000.    In  order  to  carry  the  rock 
to  the  points  of  deposit.  Mr.  Riker  would 
build   unusually   large   dumping   barges, 
and  these  would  have  their  bottom  doors 
so  arranged  that  their  emptying  could  be 
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A   VOUNG  BEN  DAVIS  TREE  AT  LEBANON.  MISSOURI.  THAT  BORE  NINE 
BUSHELS  OF  STANDARD  GRADE  APPLES. 


APPLES    AT    FORTY    CENTS    EACH 


By 


A.    A.    COULT 


M 


ISSOURI  apples  were  listed 
on  the  menu  cards  of  two 
or  three  exclusive  New 
York  hotels  this  winter  at 
forty  cents  each,  which  was 
about  the  cost  of  half  a  bushel  of  apples 
anywhere  in  the  open  market.  The  dif- 
ference in  cost  represents,  very  largely, 


little 


exclusiveness    and    profit,    with 
additional  expense  for  packing. 

When  the  early  prospects  of  a  large 
apple  crop  in  all  sections  of  America 
became  assured  in  midsummer,  a  grower 
at  Lebanon,  Missouri,  with  an  orchard 
of  one  hundred  acres,  realized  that  some- 
thing unusual  would  have  to  be  done  to 
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TEN  GOLD   MEDALS  RECEIVED  AT   VARIOUS  EXPOSITIONS  BY    A  SCIENTIFIC  APPLE  GROWER 

OF  LEBANON. 
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\\  RAPPING   AND  PACKING    INDIVIDUAL    BoX    APPLES  FOR   SHIPMENT 

TO  New  York. 


get    more   than   a    living 
price    for    his    crop.     lie 
went  to  New  York  to 
solicit  orders.  He  had 
the  idea  that  an  e.K 
elusive  offering 
would    command 
high  prices,  and 
suggested    to 
some  of  the 
c  om  m  i  s  sion 
men  that  they 
try  a    few   in- 
dividual boxed 

apples  for  the  trade,  in  addition  to  their 
order  for  several  thousand  barrels  of 
apples  for  the  general  market.  One  New 
York  commission  man  thereupon  signed 
a  contract  for  6,000  apples  for  which  he 
was  to  pay  fifteen  cents  each  at  Lebanon, 
the  number  being  limited  to  make  them 
sufficiently  exclusive. 

Each  apple  was  perfectly  sound,  of  high 
color  and  uniform  shape,  not  less  than 
three  and  one-half  inches  in  diameter,  nor 
more  than  a  quarter  of  an  inch  larger. 
Each  stem  had  at  least  two  perfect 
leaves  attached  and  each  apple  was 
packed   in   an   attractive   paste- 
board box  and  the  top  sealed.       ^-i;. 


Young  ladies  cut  the  se- 
lected apples  from  the 
trees  with  scissors,  to 
protect  the  leaves  on 
t  h  e  s  t  e  m  s.  The 
apples  were  [ilaced 
on  a  cloth-cov- 
ered table  for 
inspection,  and 
those  t  li  a  t 
passed  muster 
were  dipped, 
leaves  and  all, 
in  a  solution 
which  closed  the  pores  of  the  skin  and 
leaves,  causing  the  latter  to  retain  their 
natural  color,  and  conserving  in  the  apple 
the  original  flavor.  After  the  solution 
had  dried,  each  apple  was  wrapped  in 
soft  tissue  paper  to  hold  it  firmly  in  it^ 
box  in  which  it  was  immediately  placed. 
The  leaves  were  carefully  arranged  on 
top  of  the  wrapping  paper  so  that  they 
would  not  be  folded  or  crumpled,  and  the 
top  was  sealed. 

The  major  part  of  the  order  was 
filled  with  Ben  Davis  apples,  but 
G  a  n  o  s,    Minklers,    Willow 
Twigs,  and   Ingrams  were 
also  used.    Twelve  boxes 
I        were  packed  in  an  at- 

^t^w  frnrfivp     rprtnn     and 
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PACKING  A  FEW  OF  THE  18.000  BARRELS  OF  APPLES  THAT  WERE  GROWN  IN  ONE   ORCHARD 

AT  LEBANON. 


CUTTING  THE  FORTY 

CENT  APPLES  FROM 

THE  TREES.  WITH 

SCISSORS. 

six  cartons  made  a  ship- 
ping   case.    The    apples 
were  sent  to  New  York 
in  refrigerator  cars 
about    the    first   of   No- 
vember   and    placed    in 
cold  storage,  to  be  with- 
drawn   as    required. 
Twenty-five   cents   per  apple 
the  cost  of  transportation  an( 
for    the    commission    man 
hotels  serving  the  apples. 

The  patron  of  the  hotel  cafe  indicates 
to  the  waiter  the  variety  he  desires,  and 
in  due  time  the  sealed  box  and  a  special 
knife  for  opening  the  box  is  served  on  a 
plate.  The  consumer  himself  opens  the 
box,  removes  the  apple  and  returns  the 
empty  box  to  the  waiter  with  the  usual 
tip  for  service. 

This  enterprising  grower  also  packed 
1,000  boxes  of  fancy  apples  for  exclusive 
family  trade,  for  which  fifty  cents  per 
box  was  received  at  Lebanon.  These 
apples  did  not  have  leaves  attached  nor 
were  they  dipped  in  the  special  solution. 
Each  one  was  wrapped  in  soft  tissuQ 
paper.  The  name  of  the  growers  and  of 
the  variety  contained  was  attractively 
printed  on  the  top  of  each  box.  These 
boxes  retailed  at  one  dollar  each. 

The  prime  crop  of  this  orchard 
amounted   to    150   carloads   this   season, 


5,000  barrels  of  which  were  packed  as 
extra  fancy  and  placed  in  cold  storage 
for  the  holiday  trade.  The  other  13,000 
barrels  of  standard-grade  apples  were 
sold,  at  considerably  more  than  market 
quotations,  to  commission  men  who  were 
willing  to  pay  something  for  the  grower's 
reputation  in  addition  to  the  value  of  the 
apples.  These  will  be  placed  on  the  mar- 
ket after  the  cheap,  orchard-run  fruit  has 
been  worked  off. 

It  is  stated  that  orchards  properly 
cared  for  irt  the  Missouri  Ozarks  will 
produce  apples  superior  in  color  and 
flavor  to  those  grown  in  any  other  part 
of  the  United  States,  the  irrigated 
orchards  of  the  western  country  not  ex- 
cepted. The  ridiculed  Ben  Davis  variety 
was  the  leader  in  the  individual  box- 
packed  apples  to  sell  at  forty  cents  each 
in  New  York  City. 
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The  Three  Lenses  Used  in  Connection  with  Red. 
Yellow  and  Blue  Screens. 


Cheron's  Camera  for  ThreeColor  Photography 


COLOR  STEREOPTICON  AND 
CAMERA  COMBINED 

A  FRT'INCII  device,  the  Cheron  elec- 
•^"^  trie  cokir  stereopticon  and  camera, 
in  combination,  designed  for  projecting 
color  photographs  on  a  screen  and 
making  the  photos  also,  has  recently 
been  brought  out. 

There  are  three  lenses,  which  are  used 
in  connection  with  red,  yellow  and  blue 
color  screens,  graduated  to  secure  the 
proper  effect  in  color  in  advance. 

The  three  views  shown  in  the  illus- 
tration were  taken  on  a  single  plate. 
No  focusing  was  required,  as  the  lenses 
are  of  fixed  focus  for  plates  of  four 
by  five  inches.  The  camera  has  three 
lenses  of  about  two  inches  diameter, 
provided  with  a  rolling  curtain  shutter 
in  front  of  the  plate. 

After  development,  a  positive  lantern 
slide  may  be  made  from  the  negative, 
giving  three  black  and  white  images. 
By  placing  back  of  this  positive  a 
tungsten  or  a  Nernst  lamp  or  a  focusing 
arc  lamp,  the  powerful  rays  of  light 
pass  through  the  plate  and  the  three 
lenses  become  color  screens.  A  large 
condenser  is  placed  in  the  holder  sur- 
rounding the  three  lenses.  This  con- 
densing lens  concentrates  all  three 
images  on  the  screens  at  the  same 
point,  resulting  in  the  reproduction  of 
natural  colors  and  giving  most  satis- 
factory results. 

With  the  exception  of  the  screen  and 
tne  illuminant, 
no  apparatus 
other  than  the 
new  three- 
lens     cam- 


vuMETlIING   NEW  ON   THK   MARKET-AN  AUTO  DUMP  CART. 
Dumpmg  out  ashes  by  merely  touching  a  lever.    This  photo  shows  the  simple  manner  in  which  the  device  may  be 

operated. 


era  is  required  in  order  to  project  the 
view  upon  the  screen.  The  apparatus 
works  automatically,  exactly  matching 
the  three  images  as  they  fall  upon  the 
screen,  the  large  condensing  lens  when 
inserted  in  the  socket  bringing  the  par- 
allel rays  to  a  focus  on  the  screen. 

It  is  stated  that  for  this  new  French 
process  for  projecting  photographs  in 
natural  colors  only  a  moderate  light  is 
required,  a  Welsbach  gas  burner  giv- 
ing a  good  image  a  yard  or  more  in 
diameter,  while  the  more  powerful 
lights  will  produce  large  pictures  most 
satisfactorily.  An  interesting  feature 
of  this  apparatus,  it  is  maintained,  is 
that  the  problem  of  moving  pictures  in 
natural  colors  is  possible  with  this  new 
camera. 

It  is  held  that  the  Lumiere  plates  for 
color  photography  are  not  very  trans- 
parent and  a  much  stronger  light  is 
required  for  projection  while  the  diffi- 
culty in  taking  three  exposures  with 
three  separate  plates  and  color  screens 
makes  this  process  hard  for  the  amateur 
to  handle  as  the  plates  must  be  exactly 
in  order  to  secure  the  combined  efifect 
when  the  images  are  projected. 

J* 

ELECTRIC  ORANGE  TREE 

■yHE  most  artis- 
*  tic  electric  sign 
in  Los  Angeles  is 
in  the  form  of  an 
orange  tree.  By 
night,  however,  the 
effect  is  even  more 
artistic,  as  each  of 


Rehearsal  at  the  Children's  Theatre.  New  York. 
In  the  construction  of  the  miniature  playhouse  on  the 
roof  of  the  Century  Building,  h'tuh  above  Central  Park, 
there  is  realized  one  of  William  K.  Vanderbrlt  s  most 
prized  projects.  Mr.  Vanderbilt  furnished  all  the  funds 
for  the  enterprise,  and  it  is  estimated  that  he  spent  $60.- 
000.  The  theatre  accommodates  900  children.  It  was 
opened  during  the  Christmas  holidays. 

the  oranges  contains  an  incandescent  bulb 
and  a  flasher  causes  them  to  alternately 
glow  and  darken. 

So  perfectly  is  this  arti- 
ficial tree  formed  that  it 
cannot  be  distinguished 
from    a   growing   tree   by 


Kemarkablk  Wreck  in  the  River  Clyde.  Scotland. 

The  tug  Defiance  was  washed  up  on  the  river  banks  in 

this  extraordinary  fashion  by  a  combination  of  wind^ 

and  tide. 


Electric  (ih\n(;k  Tree. 


A  UNIVERSAL  MOTOR  CAR  FOR   PEACE  AND  WAR. 

It  can  be  used  for  a  great  variety  of  purposes.     It  may  serve,  when  equipped  with  stove,  for  camping:  fitted  with  side 

and  end  boards,  it  becomes  a  baggage  carrier.     It  is  quickly  convertible  into  a  tire  engine,  and  .)f' "^  quickl> 

into  a  carrier  for  soldiers,  or  an  ambulance,  etc.    The  illustration  shows  how  the  bodies  are  built  with  lolding 


legs  with  castors  so  that  they  may  be  readily  interchanged  by  one  man. 


<? 


LOTTERY  DRAWING  IN  GERMANY. 


GERMAN  LOTTERY  SYSTEM 

A  GERMAN  method  of  raising  revenue 
**•  for  various  purposes  is  the  lottery, 
which  among  that  people  is  very  popular. 
No  moral  stigma  is  attached  to  this 
sort  of  speculation  in  Germany.  This 
photograph  was  taken  on  the  day 
set  for  the  first  drawing  in  the  Prussian- 
South  German  Lottery.  All  the  dupli- 
cate numbers  of  the  tickets  are  encased 
in  small,  brass  tubes  which  are  then 
placed  in  the  revolving  wheel  on  the  left. 
The  tickets  are  divided  into  various 
classes  or  grades,  depending  upon  the 
amount  of  the  "capital"  or  prize.  On  the 
right,  in  the  octagon  wheel,  are  the  dupli- 


COUNTING  THE  NATION'S  CASH. 

In  order  to  verify  the  accounts  of  retiring  U.  S.  Treas- 
urer McClung.  all  the  cash  and  bonds  in  the  Treasury  had 
to  be  counted  before  the  new  treasurer.  Carmi  Thompson, 
could  assume  full  responsibility.  This  photograph  shows 
the  counters  at  work  in  one  of  the  compartments,  each 
of  which  hold  about  $10,000,000  in  coin.  Each  one  of  the 
bags  shown  in  the  picture  contains  $1,000  in  silver  and 
weighs  about  sixty  pounds. 

6S 


COPIRidiT,  S.  V.   BUCi:,   WASHINGTON,  D.   C, 

To  Do  Away  with  One  Postal  Trouble. 
An  automatic  stamp-vending  machine,  from  which  stamps 
of  various  denominations  may  be  secured  by  dropping 
a  coin  of  suitable  size  into  one  of  the  slots,  accord- 
ing to  the  number  and  value  of  the 
stamps  required. 

cate  numbers  of  all  the  tickets  which  have 
been  issued,  about  45  per  cent  of  which 
are  usually  sold.  The  photograph  shows 
one  of  the  directors  of  the  lottery  placing 
duplicate  numbers  of  the  ticket,s  which 
have  been  sold  into  the  drawing  wheel 


HKKK   ARE  TWO  INSTANCES  OF  DESTRUCTION  WROUGHT  BY  STRAY  KLKCTRICITY. 
The  first  photo  shows  a  one-inch  service  pipe;  the  second,  a  police-  and  fire-alarm  lead  sheath  cable,  damaged  by 

electrolysis. 


STRAY    ELECTRICITY    DOES 
BIG    DAMAGE 

By 
F.  T.    RANNEY    AND    R.E.    BLACKWOOD 


E 


"ELECTROLYSIS  eats  away  the 
pipe  that  carries  the  water  you 
drink ;  destroys  the  gas  main 
that  supplies  your  cook  stove ; 
^  impairs  the  steel  skeleton  of  the 
skyscraper  where  you  work;  creates  a 
tremendous  waste  in  the  industrial  field 
today. 

This  ruinous  agent,  working  silently 
and  unseen,  exacts  from  every  large  city, 
from  almost  every  public  utility  corpora- 
tion, and  from  the  modern  steel  structure, 
an  annual  toll  of  millions  of  dollars.  But 
its  ravages  have  become  known  and  pre- 
ventive measures  are  being  taken  to  stay 
the  destroyer. 

Electrolysis,  stripped  of  all  technicality, 
is  the  eating  away  of  subsurface  pipes, 
wiring  and  structural  steel  framework  by 
stray  electric  currents. 

Nearly  every  large  city  in  America  and 
in  Europe  is  now  warring  against  this 
sneaking  force.  For  the  last  decade  large 
public  utility  corporations  have  main- 
tained corps  of  electrical  engineers  to 
study  and  overcome  electrolysis.  Large 
sums  of  money  have  been  expended  in 
this  investigation  work,  but  not  until 
recently  has  a  practicable  remedy  for 
application  in  this  country  been  discov- 
ered. European  countries,  especially 
England    and    Germany,    have    partially 


solved  the  problem  under  their  local  con- 
ditions during  the  last  ten  years. 

Traction  companies  are  the  chief  elec- 
trolytic offenders,  although  it  has  been 
demonstrated  that  corporations  manufac- 
turing electricity  for  heat  and  power  pur- 
poses are  also  guilty,  but  in  an  infinitely 
lesser  degree.  Therefore,  the  electric 
street  railway  companies  are  the  storm 
centers  in  the  battle  against  electrolysis. 

When  electric  currents  leave  the 
motors  of  a  street  car  and  reach  the  rail 
surfaces,  they  then  return  to  their  source 
of  supply — the  power  house — by  paths  of 
least  resistance.  This  is  a  general  law 
of  electricity.  The  method  now  used 
almost  universally  for  returning  these 
spent  currents  is  through  the  rails  and 
copper  cables.  The  cables  are  connected 
with  the  rails  at  short  intervals  and  form 
a  current-carrying  auxiliary.  Thus, 
through  both,  the  spent  currents  flow 
back  to  the  power  house. 

Here  is  where  primary  electrolytic 
action  begins.  Because  these  return  sys- 
tems are  laid  bare  in  the  ground,  much  of 
the  total  railway  return  current  is  dis- 
tributed through  the  earth.  The  elec- 
tricity thus  shunted  from  the  regular  cir- 
cuit is  termed  "stray  currents."  When  the 
ground  has  become  charged  with  these 
escaping  currents,  they  seek  a  conductor 
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WHEN   ELECTRIC  CURRENTS  LEAVE  THE  MOTORS  OF  A  STREET  CAR  AND  REACH  THE  RAIL 

SURFACES.  THEY  RETURN  TO  THEIR  SOURCE.  THE  POWER  HOUSE. 

BY  PATHS  OF  LEAST  RESISTANCE. 

The  rails  and  copper  cables  arc  almost  universally  used  tor  this  return      Here  is  where  electricity  nets  its  chance  to  go 

astray  and  do  such  tremendous  harm  to  underground  metal  pipes. 


in  the  water  mains,  gas  mains,  cable 
sheatlis  and  other  metalHc  structure  work 
within  the  electrical  feeding  areas. 
Through  them  the  electricity 
flows  back  toward  the  power 
house.  When  the  energy 
reaches  points  where  the 
positive  condition  of  elec- 
tric pressure  overcomes 
the  resistance  to  the  main 
return  circuit,  the  electric 
currents  flow  back  to 
the  regular  return  circuit 
through  cross  sections  of 
the  earth. 

'No  damage  is  done  to  the 
pipes    or    cables    when    the 
electricity  flows  into  them, 
but  when  it  leaves  them 
the     current     disin- 
tegrates and  de- 
stroys the  metal  in 
direct  proportion  to 
the  quantity  of  cur- 
rent   flowing    from 
the   metallic    struc- 
tures. Gas  pipes  and 
water  mains  slowly 
crumble  under  this 
action.  Electric 
currents  do  not 
distribute   them- 


selves equally  in  pipes  that  vary  in  con- 
sistency.   For  that  reason,  disintegration 
occurs    soonest    at   the    heavily    charged 
spots,  and,  many  times,  pipes  are  per- 
forated   before    they    are    wholly 
destroyed.  Excessive  heat  often 
accompanies  the  process.    In- 
stances   are    stated    to    have 
occurred    where    straps    of 
iron    conducting   these   cur- 
rents from  elevated  railroad 
structures  have  been  heated 
red  hot  and  adjoining  build- 
ings set  on  fire  in  this  man- 
ner. 
Chicago  has  suft'ered  more  from 
electrolysis,    perhaps,    than    any 
other  American  city.    During  the 
last   two    years    a    sweeping    in- 
vestigation   has    been    made 
by  electrical  experts  un- 
der  the    direction    of 
the  commissioner  of 
public  works.     The 
damage   discovered 
was  almost  incred- 
ible.   City  water 
mains  had  been 
damaged    and    de- 
stroyed    by     elec- 
trolytic action  until 
they  were  unfit  for 


Ray  Palmer.  City  Electrician  for  Chicago. 

He  defeated  the  Chicago  Traction  Companies  in  the 

electrolysis  controversy. 


76 


STRAY  ELECTRICITY  DOES  RIG  DAMAGE 


71 


use.  Underground 
leakage  of  water 
amounted  to  more 
than  130,000,000 
<^'  a  1  ]  o  n  s  daily  in 
1910  —  more  than 
twenty-five  per 
cent  of  all  the 
water  pumped  by 
the  city.  Investiga- 
tors estimated  that 
(i3,000,000  gallons 
I'f  this  leakage  was 
the  result  of  elec- 
trolytic damage. 
At  three  cents  a 
thousand  gallons 
for  pumping,  the 
direct  loss  to  the 
city,  traceable  to 
city,  traceable  to 
electrolysis,  was 
$1,950  daily  or 
nearly  three  quar- 
ters of  a  million  dollars  for  the  year. 

Chicago  now  seeks  a  cure  for  elec- 
trolysis. Legislation  designed  to  remedy 
the  evil  was  enacted  by  the  city  council 
on  July  15,  1912.  Nine  months  was 
granted  the  street  railway  companies  in 
which  to  comply  with  the  ordinance. 
The  measure  was  passed  after  a  long  and 
bitter  struggle  with  the  traction  interests. 
The  fight  was  won  for  the  city  by  Ray 
Palmer,  city  electrician,  who  had  been 
appointed  to  that  position  after  he  had 
conducted  the  investigation  which  dis- 
closed the  great  electrolytic  damage.  Mr. 
Palmer  had  previously  studied  elec- 
trolysis in  Europe  for  three  years  while 
he  was  the  employe  of  a  public-utility 
corporation. 


The  Chicago 
ordinance  applies 
to  all  uninsulated, 
electric  return-cur- 
rent systems.  A 
return  -  conductor 
system  that  will 
protect  all  metallic 
work  from  elec- 
trolysis is  required. 
This  means  that 
the  spent  energy 
will  be  sent  back  to 
its  origin  in  regu- 
lar channels,  thus 
materially  re<lucing 
the  troublesome 
stray  currents. 
Daily  recording 
charts  are  required 
charts  are  required 
in  power  stations 
to  register  the 
actual  voltage  con- 
ditions, thereby  showing  city  authorities 
whether  each  power  substation  is  com- 
plying with  the  ordinance.  This  is  a 
means  of  regulation  necessary  for  the 
enforcement  of  the  measure. 

A  series  of  manhole  explosions  began 
in  Chicago  during  the  first  months  of 
1909.  The  police  immediately  charged 
organized  labor  with  the  "outrages." 
There  had  been  some  trouble  between 
the  union  electrical  workers  and  the 
electric  company.  Scores  of  city  and  pri- 
vate detectives  were  assigned  to  guard  the 
manholes.  But  the  explosions  continued. 
No  trace  of  the  perpetrators  could  be 
discovered.  No  pieces  of  bombs  or  dyna- 
mite shells  could  be  found.  No  person 
was  ever  seen  running  away  from  the 


The  Surface  of  This  Eight-Inch  Pipe  Was  Eaten 
BY  Electrolysis. 
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GNAWED  RIGHT  THROUGH— NO  WONDER  CHICAGO.  WITH  OTHER  LARGE  CITIES.  SUFFERS 

SO  HEAVILY  FROM   WATER  WASTE. 
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scene  of  an  ex- 
plosion. T  h  c 
police  were 
complete  1  y 
nonplussed.  On 
April  28,  190'), 
James  Mullen. 
a  cab  driver, 
was  killed 
when  a  man- 
hole blew  u])  at 
1929  South 
Wabash  ave- 
nue. 

"The  cause  of  the  explosion  is  a  mys- 
tery to  the  police  and  detectives  are 
working  on  the  case,"  said  a  newspaper 
article. 

"Electrical  detectives  are  what  the  city 
needs,"  said  Mr.  Palmer.  "They  could 
solve  the  mystery  of  the  explosions. 
Many  of  them  are  undoubtedly  caused  by 
stray  electric  currents  leaking-  into  man- 
holes. Both  the  gas  and  telephone  com- 
panies are  using  every  precaution  in 
underground  cable  work.  They  fear  ex- 
plosions caused  by  sparks  from  creeping 
cables  will  kill  their  workmen.  The  street 
railway  companies  know  their  cables  are 
creeping;  they  even  anchor  them  to  stop 
it.    When  cable  sheaths  of  different  volt- 


This  Six-Inch  Pipk  Isn't  Good  for  Much.  Now.  Is  It? 


ages  get  near 
to  each  other,  a 
spark  often  re- 
sults. The  gas 
that  has  leaked 
into  these  man- 
holes  from 
mains  that  have 
been  damaged 
by  electrolysis 
is  thus  ignited 
and  the  explo- 
sion occurs. 
That  is  why  such  precaution  is  necessary 
in  underground  cable  work.  It  is  a  serious 
matter  and  affects  the  reputation  of  the 
city.  We  receive  reports  of  'bomb'  explo- 
sions when  remedies  could  be  applied. 
The  railway  companies  can  clear  up  these 
troubles." 

These  explosions  still  occur,  though 
not  nearly  so  frequently  because  a  vast 
amount  of  pipe-line  repair  work  has  been 
done  during  the  last  two  years.  The 
leakage  has  been  reduced  to  a  minimum 
by  replacing  the  damaged  gas  mains  with 
new  ones.  These  mains  have  not  yet 
succumbed  to  electrolysis  and  recent 
explosions  have  occurred  only  in  those 
parts  of  the  city  where  the  old  mains  are 
still  in  use. 


Very  late  in  life,  when  he  was  studying  geometry, 
some  one  said  to  Lacydes,  "Is  it  then  a  time  for  you  to 
be  learning  now?"  "If  it  is  not,"  he  replied,  "when 
will  it  be?" 

Aristippus  being  asked  what  were  the  most  neces- 
sary things  for  well-born  boys  to  learn,  said,  "Those 
things  which  they  will  put  into  practice  when  they 
become  men."  -Diogenes  Laertius 


WHEN  CORN   LAND  IS  LEFT  IN  THIS  CONDITION   AFTER  THE  HARVEST, 
THERE  IS  A   LOSS  OF  FIFTEEN   DOLLARS  TO  THE  ACRE. 
This  waste  could  be  avoided  by  turning  the  corn  plants  into  silage  for  beef  cattle. 


PORTERHOUSE    FOR    EVERYBODY 

By 
FRANK    G.    MOORHEAD 


A  RE    you    paying    thirty    to    forty 

/\         cents  a  pound  for  porterhouse 

/  %        and  swearing  at  the  farmer, 

/      \      as  though  he  were  to  blame? 

,X         \~    Are    you    paying    fifteen    to 

twenty-five    cents    for    ordinary    round 

steak  and  calHng  the  butcher  a  hold-up 

man  ?     Cheer  up,  relief  is  in  sight. 

Three  plans  are  proposed  in  the 
crusade  to  bring  the  price  of  beef  down 
Vv'iihin  the  reach  of  the  average  man. 
These  plans  are  as  follows: 


First :  A  law  prohibiting,  for  the  next 
three  years,  the  slaughter  or  sale  of  all 
heifer  calves  under  three  years  of  age 
and  establishing  thereafter  a  minimum 
age  at  which  they  may  be  killed. 

Second  :  A  government  appropriation 
of  $5,000,000  for  the  re-seeding  and  rest- 
ing of  the  now  sadly  over-worked  public 
range,  in  order  that  it  may  accommodate 
double  the  present  number  of  feeding 
cattle. 

Third:    A  series  of  educational  trains 
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run  throii_q:liout  the  Middle  West  to 
divert  farnuTs  from  grain  and  dairy 
farming-  to  bcef-callle  raising-,  in  order 
to  increase  the  rapidly  diminishing  sup- 
ply and  so  reduce  the  price  to  the  con- 
sumer. 

The  law  to  stop  the  slaughter  of  heifer 
calves  was  discussed  at  length  at  the  last 
annual  convention  of  the  National  Live 
Stock  Exchange.  Horace  H.  Fletcher 
pronuilgated  the  idea  with  much  vigor, 
having  figures  to  back  him  up  in  the 
assertion  that  the  prime  cause  of  the 
rapid  decrease  in  the  number  of  cattle  in 
the  United  States  was  the  slaughter  of 


being  an  average  price  of  $7.86  per  hun- 
dredweight, on  the  hoof.  Compared  with 
this  bunch  of  steers  was  a  lot  of  calves, 
of  an  average  price  of  $7.60  per  hundred- 
weight, of  which  it  took  1,492  to  offset 
in  weight  and  1,600  to  oifset  in  mone- 
tary value,  the  lot  of  199  steers.  Mr. 
Fletcher  contended  that  supply  and  de- 
mand can  never  be  equalized  so  long  as 
this  wholesale  slaughter  of  calves  is  per- 
mitted and  urged  legal  restrictions 
against  a  further  depleted  cattle  supply 
in  the  future.  He  would  have  the  various 
States  join  in  a  statutory  crusade  to  con- 
serve the  beef-cattle  supply,  the  same  as 


OLD  ENOUGH   FOR 


\ijUNij    lo  ^LAL■OHTEK. 


heifer  calves  which  might  far  better  be 
allowed  to  reach  maturity  and  procreate. 
In  1910.  the  slaughter  of  cattle,  of  all 
kinds  and  ages,  reached  a  total  of  20,- 
000,000  head,  of  which  4,600.000— more 
than  twenty  per  cent — were  calves.  In 
that  year  the  number  of  cattle  slaugh- 
tered was  double  that  of  1900,  while  the 
number  of  calves  led  to  the  shambles  was 
seven  tinies  what  it  had  been  ten  years 
before. 

The  economic  waste  in  such  slaughter 
was  evidenced  by  statistics  furnished  by 
the  Indianapolis  Abattoir  Company, 
which  cited  the  instance  of  199  head  of 
steers,  of  an  aggregate  weight  of  218,420 
pounds  and  of  a  total  value  of  $17,169.37, 


they  would  conserve  the  natural  re- 
sources. In  this  crusade  he  has  the  hearty 
support  of  many  men  who  have  the  coun- 
try's welfare  at  heart. 

That  there  is  urgent  need  of  imminent 
action  to  prevent  a  further  decrease  in 
the  number  of  beef  cattle  in  the  country, 
statistics  conclusively  show.  On  Janu- 
ary 1,  1907,  the  number  of  cattle  on  the 
farms  of  the  United  States  was  72,533,- 
996.  On  January  1,  1912,  the  number 
had  declined  to  57,959,000;  a  loss  of 
fifteen  million,  or  twenty  per  cent,  in 
five  years.  And  while  this  immense  loss 
was  taking  place,  bear  in  mind  that  in 
the  last  ten  years  our  population  had  in- 
creased fifteen  million,  a  gain  of  twenty- 
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one  per  cent.  In  other  words,  two  cattle 
were  lost  in  those  ten  years  for  every 
man,  woman,  or  child  gained.  In  1900, 
for  every  one  hnndred  people  we  had 
90.3  cattle.  Ten  years  later  we  had  only 
68.  The  result  was  inevitable.  There 
were  more  mouths  to  feed  and  less  food 
with  which  to  do  it ;  hence  the  big  ad- 
vance in  the  price  of  porterhouse  and 
round  steaks,  of  boiling  beef  and  roasts. 

There  are  other,  and  equally  striking, 
figures  to  prove  that  the  United  States 
is  failing,  lamentably  so,  in  the  task  of 
feeding  its  own  people.  Eight  years 
ago  this  country  produced  enough  cattle 
for  its  own  needs  and  exported  593,409 
head,  while  the  number  imported 
amounted  to  only  16,056.  Last  year  the 
number  exported  had  fallen  to  105,506, 
while  the  number  imported  had  risen  to 
318,372.  In  other  words,  eight  years 
ago  the  United  States  shipped  out  thirty- 
seven  times  as  many  cattle  as  it  brought 
in ;  while  last  year  it  brought  in  three 
times  as  many  as  it  shipped  out. 

The  second  plan  to  relieve  this  serious 
condition,  by  re-seeding  and  resting  the 
Western  ranges,  is  being  given  serious 
thought  by  many  members  of  Congress. 
There  is  no  question  that  the  passing  of 
the  vast  grazing  areas  of  the  West  is  large- 
ly responsible  for  the  present  cattle  short- 
age and  the  attendant  high  prices.  The 
leading  cattle  States  of  the  good  old  days 
of  the  cowboy  and  the  vmrestricted  range 
were  Wyoming,  Idaho,  Montana,  Utah, 
Washington  and  Oregon.  Today  not 
over  fifty  per  cent  of  the  beef  cattle  of 
seven  years  ago  in  any  or  all  of  these 
States  is  to  be  found.  In  Wyoming, 
there  is  not  fifteen  per  cent  as  many 
cattle  today  as  there  were  seven  years 
ago.  As  an  example  of  how  the  immense 
decrease  is  steadily  going  on,  it  will 
suffice  to  point  out  that  three  of  the  larg- 
est ranches  located  near  Cheyenne,  which 
were  known  to  keep  about  250,000  head 
of  cattle  seven  years  ago,  have  gone  out 
of  the  cattle  business  entirely.  Two  of 
them  have  been  turned  over  wholly  to 
sheep  raising,  while  the  third  has  been 
cut  up  into  sma;Il  tracts  for  the  raising 
of  farm  crops.  Seven  years  ago  Wyo- 
ming was  the  chief  beef-cattle  producer 
in  all  the  West ;  today  it  is  the  home  of 
small  farms,  sheep  ranches,  five-  or  ten- 
acre  orchards  and  boom  towns. 


"The  prime  reason  for  the  shortage  of 
beef  cattle  is  that  the  big  cattle  ranges 
have  been  cut  up  into  small  farms,"  says 
R.  W.  Brown,  secretary  of  the  American 
Galloway  Breeders'  Association.  "In  the 
days  of  the  big  ranges  the  problem  was 
for  the  ranchman  to  get  rid  of  the 
abundance  of  his  cattle.  In  those  days 
the  small  farmer  and  the  feed  lot  man 
found  it  more  profitable  to  buy  grass- 
raised  stockers  and  feeders  off  the  range 
than  to  raise  his  own  cattle.  When  the 
big  ranches  were  cut  up  into  small  farms 
the  settlers  there  were  those  came  men 
who  had  been  taught  back  home  not  to 
raise  cattle,  but  to  buy  them  from  the 
ranges  and  fatten  them,  and  they  kept 
that  up  on  their  new  farms.  They  were 
all  feeders  instead  of  breeders.  The 
result  was  that  the  supply  of  range  cat- 
tle diminished,  while  the  demand  in- 
creased, and  the  price  went  up  until  now 
a  grass-fed  steer  brings  as  much  as  a 
corn-fattened  one  used  to,  and  there  are 
not  enough  to  go  around." 

There  still  remains  the  third  plan,  for 
which  the  sponsors  hold  high  hopes. 
During  the  past  winter  educational  trains 
were  run  througliout  the  Middle  West, 
in  an  efifort  to  interest  farmers  in  the 
possibilities  and  profits  of  beef  cattle.  It 
was  the  aim  of  the  experts  on  board  to 
encourage  beef  production,  by  showing 
methods  of  cheapening  the  cost  of  raising 
beef  cattle  and  increasing  the  profits. 

Much  stress  has  been  laid  on  the  use  of 
silage  and  alfalfa.  Repeated  experiments 
made  in  Illinois  show  that  on  this  ration 
twenty  dairy  cows  can  be  maintained  in 
full  flow  of  milk,  in  season,  on  twenty 
acres.  Practically  the  same  ratio  applies 
to  beef  cattle.  The  feeding  of  the  entire 
corn  plant,  in  the  form  of  ensilage,  is 
advocated,  thus  reducing  the  immense 
loss — estimated  at  $15  to  the  acre — re- 
sulting from  the  corn  stalks  being  left 
idle  and  useless.  The  advantage  of  feed- 
ing the  grain  on  the  farm  where  it  is 
raised,  and  thus  returning  the  elements 
of  fertility  to  the  soil  of  which  it  was 
depleted  in  raising  the  grain,  is  also 
urged.  Such  men  as  Dean  Curtiss  and 
Dean  Kennedy,  of  the  Iowa  Agricultural 
college,  are  convinced  that  such  trains 
as  these  more  than  pay  for  themselves  by 
opening  farmers'  eyes  to  the  possibilities 
of  beef-cattle  breeding  and  raising. 


76 


TECHNICAL   WORLD    ]\L\GAZINE 


This  jAr 


Inventiu.n  1: 
Neig: 


JAP  INVENTOR   HELPS  OUR 
ORANGE    GROWERS 

A  JAPANESE  inventor  at  Pomona, 
•'^  California,  has  constructed  a  de- 
vice for  use  as  a 
cobble-stone  re- 
mover. It  is  in  the 
form  of  a  hui;e 
t  h  r ee-p r ong-e (1 
fork,  bent  into  tlie 
shape  of  a  hook, 
which,  being 
dragged  over  tlie 
land  surface  by 
four  mules,  pulls 
out  stones  that  are 
too  big'  to  be  han- 
dled easily  in  any 
other  way. 

The    hooks    are 
attached  to  a  heavy 

steel  axle,  carrying  two  iron  wheels. 
Each  prong  is  made  of  wrought  iron, 
two  inches  by  four  inches,  and  five  or 
six  feet  long.  The  short  prong  is  in  the 
center.  Each  of  these  hooks  carries  a 
heavy    steel    point  < 

which  will  pene- 
trate to  the  depth 
of  sixteen  inches. 
This  device  is  used 
in  clearing  the  des- 
ert land  for  orange 
groves,  and  the 
stone  walls  in  the 
background  i  n  d  i- 
cate  the  great  num- 
ber of  cobbles  that 
must   be   removed. 

.\fter  being  forked  out,  the  stones  are 
loaded  into  wagons  by  Hindus,  who  are 
now  coming  to  be  employed  as  laborers 
in  the  West,  and  piled  at  the  edge  of  the 
field. 


UbEyuL  TO  His  White 

HBORS. 


Hindus  Finish  the  Wchk  of  Clearing. 


TO   GUARD    PANAMA    CANAL 

nrilE  biggest  gun  in  the  world  is  ap- 
propriately designed  to  guard  the 
biggest  canal  in  the  world,  and  both 
arc  the  ])roperty 
and  handiwork  of 
tlie  United  States 
("lovernment.  This 
enormous  engine 
of  death  and  de- 
struction is  a  16- 
inch  breech-loading 
rifle  and  is  the  first 
of  a  series  of  sim- 
ilar gigantic  weap- 
ons which  it  has 
been  proposed  to 
build  for  seacoast 
defense  of  the 
United  States. 
The  total  length 
of  this  gun  is  over  49  feet,  with  a  diam- 
eter at  the  rear  portion  of  60  inches, 
tapering  to  28  inches  at  the  muzzle. 

The  range  and  energy  of  this  gun 
is  far  ahead  of  any  other  of  the  large 
caliber  guns  in 
existence.  It  is  esti- 
mated that  this  gun 
will  throw  a  pro- 
j  e  c  t  i  1  e  weighing 
2,370  pounds,  with 
a  velocity  of  2,300 
feet  per  second. 

The  projectile  of 
the  gun  measures 
5  feet  4  inches  in 
length  and  it  has  a 
penetrating  force 
in  steel  at  the  muzzle  of  42.3  inches.  The 
most  marvelous  feature  of  tliis  death- 
dealing  contrivance  is  its  range,  which  is 
21  miles. 

The  Krupp  gun's  greatest  exploit  was 
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a  range  of  12^ 
miles,  which  was 
obtained  in  the 
p  r^  s  e  n  c  e  of  the 
German  emperor, 
and  the  greatest 
height  reached  by 
the  Krupp  sliell  was  22,000 
feet.  If  Mount  Blanc  were 
placed  upon  the  top  of  Pike's 
Peak,  the  projectile  of  this 
16-inch  gun  would  clear  the 
combined  heights,  with  more 
than  the  height  of  the  Wash- 
ington monument,  or  590 
feet,  to  spare. 

The  total  weight  of  this 
American  monster  is  130  tons- 
able  guard  to  protect  our  Can 


O^ 


How  A  Royal  Prince  Looks 

AT  Play. 
Prince  Frederick  Carl  of  Prus- 
sia in  full  action  in  the  Berlin- 
Leipsic  hockey  game. 


, — a  formid- 


d. 


CITY  OF 

WINDOWLESS 
HOUSES 

UT  in  the  des- 
ert of  Turkish 
Arabia,  five  days 
ly  caravan  from  Bagdad, 
stands  the  holy  city  of  Ne- 
jef,  and  in  the  whole  of  the 
town  of  nearly  100,000  peo- 
ple there  is  hardly  a  house 
with  windows.  Also,  beneath 
many  homes  are  immense 
"serdabs"  or  caves,  hewn  out 
of  the  limestone  which  un- 
derlies ihe  Arabian  desert 
about  Nejef.  Many  of  these  serdabs 
are  built  one  room  below  the  other,  some 
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Tlili  CITY  OF  WINDOWLESS  HOUSES. 
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MEDICAL  TREATMENT 
BY  AUTO 

r\R.  H.  E.  GAMLEN,  health  officer  at 

^    West  Hartlepool,  Eng- 
land, has  most  successfully 
evolved  a  device  by  which 
he   is   able   to   take 
graphs     and     give 
various     forms    of 
electrical  treatment 
at  the  homes  of  his 
patients.     The 
necessary  current  is 
provided  by  means 
of     his     20-horse- 
power    motor    car. 
The    photo    shows 

.,  •  Electrical  Treatment 

the  car  in  use.  by  motor  car 


of  the  lower  apartments  being  one  hun- 
dred feet  below  the  street  level.  These 
underground  chambers  are  reached  by 
winding  stairways,  also  hewn  from  the 
rock.  They  were  originally 
built  to  provide  a  refuge 
from  the  intense  heat  of  mid- 
summer, but  in  many  in- 
stances they  have 
now  become  a 
refuge  for  Arab 
criminals  and  rob- 
bers who  live  at 
Nejef  and  prey 
on  the  caravans  of 
M  e  c  c  a  pilgrims. 
Nejef  itself  is  a 
great  pilgrim  city, 
and  each  year  thou- 


Being  Given  a  Patient 
,  in  His  Home. 
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sands  of  devotees  from  Persia  and  Tur- 
kestan make  the  journey  to  holy  Ncjef, 
brint^ing  with  them  the  salted  and  dried 
bodies  of  their  dead  for  burial  in  the 
sacred  soil  outside  the  city  walls.  I  lore 
a  vast  city  of  tombs  has  grown  up. 

FINEST  PIANO  IN  UNITED 
STATES 

'T'HIS  piano  may  be  seen  in  the  great 
•^    East  Room  of  the  White  House  in 
W'ashiugton.     It  was  presented  to  the 
Government   by    a   piano    manufacturer. 
This  manufacturer 
was    once    being 
shown  over  the 
White    House    and 
when    he    came    to 
the  great  East 
Room,  which  is  the 
scene   of    so   many 
splendid      social 
functions,    he    said 
that  there  was  one 
thing  the  room 
lacked,  and  that  was 
a  piano  in  harmony 
with  the  other  fur- 
n  i  s  h  i  n  g  s   of   the 
room.    He    offered 
to     have    a    piano 
made    if   the    Gov- 
ernment would  ac- 
cept   it.     It    is    en- 
tirely   proper    for    the    Government    'to 
accept  a  gift  of  this  kind   for  a  public 
building,  particularly  from  an  American 
citizen,  and  the  offer  was  accepted.    The 
piano  he  had  made  is  probably  the  cost- 
liest instrument  of  its  kind  in  the  country. 
It  is  covered  with  gold-leaf  and  all  the 
material  used  in  the  construction  of  the 
piano  is  of  the  most  expensive  kind. 

There  is  a  design 
in  paneling  repre- 
senting the  thirteen 
original  States,  and 
the  spirit  of  pa- 
triotism  is  ex- 
pressed  in  other 
parts  of  the  design. 
It  might  well  be 
called  a  patriotic 
piano.  The  tone  of 
the  instrument  is  as 
perfect  as  it  is  pos- 


sible to  make  it  and  some  of  the  most 
famous  musicians  in  the  world  have 
played  on  it.  lt*will,  of  course,  be  be- 
queathed to  the  new  Administration. 

WATER   POWER  THE  YEAR 
ROUND 

"VV/  ITHIN  recent  years,  a  great  deal 
"  has  been  accomplished  in  the  way 
of  electrifying  farms  for  lighting  and 
power  purposes  by  aid  of  the  gas  engine 
and  storage-battery  plant.  In  fact,  in 
order  to  be  really 
considered  up-to- 
date  in  the  modern 
sense,  it  seems  that 
a  farm  must  be 
illuminated  and  the 
stationary  machin- 
e  r  y — s  u  c  h  as  is 
used  in  dairying — 
be  actuated  by  elec- 
tricity. 

Near  Detroit, 
Michigan,  is  a 
farm  w  here  the 
grain  elevators  and 
machine  shop  are 
electrically  oper- 
ated, the  cows 
milked  by  an  elec- 
tric vacuum  motor, 
the  cream  separ- 
ated likewise,  and  the  butter  churned  by 
the  same  medium. 

The  most  desirable  feature  of  the  elec- 
tric dairying  method  is  that  of  cleanli- 
ness. Dirty  oil  lamps  make  way  for  rows 
of  clear,  brilliant  tungstens :  unsanitary 
milk  pails  and  soiled  hands  are  elimin- 
ated. Unquestionably,  the  milk  as  it 
arrives  to  the  consumer  will  be  the  purest 
that  can  possibly 
be  obtained. 

The  power  plant 
is  unique  in  a  va- 
riety of  respects, 
chief  among  which 
is  the  uninter- 
rupted service 
available  the  year 
round.  T  h  i  s  i  s 
quite  remarkable 
considering  the 
coldness  of  the 


The  Grand  Piano  in  thf.  E.-vst  Room  of  the 
White  House. 


On  This  Michigan  Farm  Water  Power  is  Avail- 
able THE  Year  Round. 


winters  together 
with  the  short  dis- 
tance the  water 
falls — a  scant  eight 
feet.  The  water 
power  is  supplied 
by  the  River  Rouge 
— a  small  stream 
ultimately  empty- 
ing into  the  Detroit 
River. 

Current  is  sup- 
plied to  the  various 
points  of  consump- 
tion on  the  farm  by 
power  wires  strung 
neatly  and  incon- 
spicuously along  the  tops  of  the  barb- 
wire  fence. 

The  waterfall  from  which  all  the 
power  is  derived  is  only  about  eight  feet 
high.  Two  young  men  of  the  distinctively 
"modern  school,"  have  full  charge  of 
supervising  the  farm  and  its  electric 
plant.  The  installation  has  proved  a 
decided  success. 

GASOLINE  TILE  DITCHER 

"TTIE  accompanying  illustration  shows 
■^  a  gasoline  tile  ditcher  at  work  laying 
26-inch  farm  tiles  eight  feet  deep.  On 
this  machine  a  2-cylinder,  40-horse- 
power  engine  is  used. 

A  similar  gasoline-driven  machine  has 
been  used  for  digging  sewer  trench  ten 
feet  deep  at  Fort  Dodge,  Iowa.  It  is 
stated  that  one  cylinder  of  this  engine 
will    run   the   machine   with   ease,   when 


Wireless  Apparatus  Rigged  Up.  for  Use  for  Bal- 
kan Allies,  on  a  Saddle. 
Horse  or  mule  can  thus  easily  carry  it. 


digging  ditches,  in 
ordinary  soil, 
twenty-eight  inches 
to  forty-eight 
inches  wide  and 
twelve  feet  deep. 
A  recent  machine 
has  been  con- 
structed of  this 
type  to  dig  a  trench 
sixty  -  one  inches 
wide  and  twenty- 
one  feet  deep. 

These   ditchers 
give  satisfaction. 


WIRELESS  IN  THE  BALKANS 

""THE  part  that  wireless  telegraphy 
*  has  played  in  the  Balkan  War  has 
been  more  important  than  any  ever 
taken  since  that  wonderful  and  mys- 
terious method  of  communication  first 
was  practiced.  Operators,  inventors 
and  students  of  the  sound-wave 
method  of  word-sending  declare  that 
the  practical  experiments,  performed 
by  wireless  outfits  and  from  temporary 
stations  during  the  war,  have  pushed 
wireless  communication  years  ahead  of 
what  it  would  be  had  not  the  Balkan 
conflict  occurred.  Stations,  some  of 
which  are  so  small  that  a  horse  of 
ordinary  size  can  carry  all  the  equip- 
ments required,  were  experimented 
with  and  perfected  during  the  several 
weeks  of  fighting.  These  portable  ma- 
chines are  capable  of  doing  the  work  of 
the  regular  fixed  stations. 


G.-XSOLINF.  TILE   DITCHER  LAVING  TWENTY-INCH  TILE  SI.\   H-.Ki    1H,L 
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A  NERVE-RACKING.  BUT  SAFE.  AVOCATION   FOR  PUSSY-HOW  SHE  MAY   BE   USED  TO  BAIT 

PANTHER  TRAPS. 


INVENTIONS    THAT    STARTLE 

By 


GILSON    GARDNER 


A  CHEWING-GUM  locket  and 
an  elevated  railroad  support- 
ed by  the  branches  of  grow- 
ing trees  are  among  the  de- 
vices which  have  been  granted 
patents  from  our  Government. 

The  Patent  Office  is  quite  broad- 
minded  in  its  ideas  of  what  ought  to  be 
patented. 

The  chewing-gum  locket  was  patented 
January  1,  1889,  by  Christopher  W.  Rob- 
ertson of  Somerville,  Tennessee.  The 
locket  resembles  the  ordinary  one  which 
is  used  to  carry  the  sweetheart's  picture, 
but  instead  of  a  photograph,  it  is  lined 
with  a  porcelain  glass  interior.  Into  this 
the  chewing  gum  is  neatly  slipped  for 
future  reference.  Its  advantages  are  set 
forth  in  the  official  documents  as  provid- 
ing a  place  where  chewing  gum  may  be 
carried  "attached  to  the  person,  as  lockets 
are  ordinarily  worn,"  and  "not  left 
around  carelessly  to  become  dirty  and  fall 


into  the  hands  of  persons  to  whom  it  does 
not  belong." 

The  tree-supported  elevated  railroad 
is  the  idea  of  Jerome  Orlay,  of  Temsche, 
Belgium,  and  his  patent  letters  were 
granted  March  19,  1912.  In  order  to 
build  a  railroad  of  this  type,  all  that  is 
necessary  to  do  is  to  plant  trees  on  both 
sides  of  the  street  and  have  them  lean 
toward  one  another  until  they  cross  at 
the  top.  In  the  crotch  thus  provided  it 
would  be  possible  to  lay  stringers  to 
which  the  cross  ties,  etc.,  would  be  at- 
tached and  to  build  your  elevated  railroad 
running  under  shady  branches  and  sup- 
ported "by  living  wood.  Additional  poles, 
if  desired,  may  be  set  between  the  trees, 
and  part  of  the  patent  provides  for  run- 
ning a  double-track  road,  with  one  car 
above  the  other.  The  claim  for  novelty 
in  the  application  consists  in  "two  rows 
of  inclined  poles,  interposed  ;  inclined  live 
trees  to  which  the  poles  are  connected; 
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C.  W.  ROBERTSON. 

CHEWING  OOM  LOCKET. 

Fatected  liu.  1,  18 
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A  Place  for  Your  Chewing  Gum  When  You 
Aren't  Chewing  it. 


an  elevated  track  carried  by  the  poles ; 
props  engaging  the  poles ;  and  arched 
braces  engaging  the  tracks." 

When  boots  were  more  worn  than  they 
are  today,  the  traditional  boot-jack  be- 
came a  subject  of  patents,  and  in  1885 
our  Patent  Office  granted  letters  to 
Henry  Lightwardt,  Jr.,  of  Philadelphia, 
for  a  boot-jack  which  was  also  an  orna- 
mental double-barreled  pistol.  When 
closed  up,  the  pistol  would  fire  a  paper 
cap  and  thus  could  be  used  to  celebrate 
on  the  4th  of  July.  When  unhasped  and 
permitted  to  open  on  its  hinge,  a  very  fine 
boot-jack  was  presented. 

One  of  the  most  provident  inventors 
is  George  C.  Hale  of  Kansas  City,  Mo., 
who  was  granted  a  patent  August  4, 
1885,  for  a  combination  suspenders  and 
fire  escape.  Woven  into  the  fabric  of 
the  apparently  innocent  galluses,  Mr. 
Hale's  patent  provided  for  a  string 
treated  with  some  form  of  chemicals,  so 
that  it  would  not  easily  burn.  When 
caught  on  the  upper  floors  of  a  burning 
building,  the  man  provided  with  the  fire- 
escape  suspenders  had  only  to  pull  the 
end  of  this  string,  which  immediately  un- 
furled itself  for  about  two  or  three  hun- 
dred feet.  Then  he  covdd  let  down  this 
string  to  the  street,  have  it  attached  to  a 


substantial  rope,  pull  the  rope  up  to  his 
floor,  attach  the  rope  to  a  firm  point  and 
escape  from  the  burning  building!  The 
inventor  also  says  in  his  application  that 
"it  is  obvious  that  the  cord  might  be 
needed  for  other  uses  than  that  hereto- 
fore stated." 

Speaking  of  suspenders,  Mark  Twain 
was  the  grantee  of  a  suspender  patent. 
In  December,  1871,  he  patented  an  im- 
provement in  adjustable  and  detachable 
straps  for  garments.  In  describing  his 
invention,  Samuel  L.  Clemens  classifies 
it  as  "an  adjustable  and  detachable  elastic 
strap  for  vests,  pantaloons,  or  other  gar- 
ments requiring  straps,"  and  claims  as  its 
novel  feature  the  fact  that  it  is  provided 
with  devices  for  adjusting  its  length,  and 
with  button-holed  ends  for  direct  attach- 
ment to  the  clothing.  The  device  appears 
to  consist  merely  of  two  pieces  of  leather 
with  button-holes  at  the  ends  and  a  hook 
with  different  holes  for  adjusting  the 
length. 

Speaking  of  inventions  by  notables,  as 
recently  as  1908  a  patent  was  issued  to 
Lady  Maria  Gertrude  Decies,  of  Sefton 
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Elevated  Railroad  Supported  by  the  Branches 
OF  Growing  Trees. 
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R*   BBM3I  rATCNTED  JDKE  9,  1901 

0    BOOiN 

TIME  ALARM. 

trriKiTiAi  tHin  ■«*  i)  ><« 


i3H  SAMUEL  L.  CltMENS 

Improvement  m  Adjustable  and  Detachable  Straps  for  Garments. 


Vou  Won't  Stay  in  Bed  in  the  Morning  if  You 

Use  This  Alarm  Clock. 

Till-  lioso  sends  a  stream  of  cold  water  against  the  leK  ol 

the  sleeper. 


Park,  Slough,  l^.uckinghani  County,  Eng- 
land, baroness,  for  an  improved  hair 
curler.  The  name  is  familiar  on  account 
of  the  marriage  of  ^^ivien  Gould,  of  our 
Gould  railroad  family,  to  the  present 
Lord  Decies. 

The  device  consists  of  a  ribbon  wire 
covered  with  soft  leather  with  reverted 
ends,  to  hold  the  hair  in  place  after  it  has 
been  wound  over  the  leather. 

An  ingenious  contrivance  has  been 
patented  by  an  Oregon  man  of  Echo, 
Oregon,  by  means  of  which  the  family 
cat  can  be  used  as  live  bait  for  catching 
lynxes,  cougars,  panthers  and  the  like, 
without  danger  to  the  cat  and  with  great 
certainty  that  the  wild  animals  will  be 
trapped.  The  patent  consists  of  a  sharp 
stake  with  a  point  at  the  top,  intended 
to  make  it  uncomfortable  for  pussy  to 
rest  there  permanently ;  and  a  ring  over 
the  stake  to  which,  by  a  light  chain,  is 
attached  a  collar  or  harness,  which  fast- 
ens around  the  cat's  neck.  In  a  circle 
about  the  stake  are  set  a  half  dozen  steel 
traps,  securely  chained  to  the  ground  in 
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Mark  Twain  Got  a  Patent  on  This,  a  Simple 
Form  of  Suspender. 


such  way  that  an  animal  caught  in  one 
of  them  could  not  quite  reach  the  stake. 
Drive  the  stake  somewhere  out  in  the 
wilds  where  lynxes  and  panthers  do  con- 
gregate, put  pussy  into  the  collar  and 
await  results.  Being  a  live  bait,  she  will 
yowl.  This  will  attract  the  animals,  but 
when  they  come  she  will  immediately 
escape  by  running  up  the  stake,  which  is 
covered  with  cloth  to  give  her  claws  a 
chance.  The  animal,  while  prancing 
around  at  the  foot  of  the  stake,  will 
prance  into  one  of  the  steel  traps  and 
get  caught.  Pussy  will  come  down  from 
the  pointed  top  and  serve  as  bait  to 
attract  more  animals. 


0.  C.  HALE. 

anSPENDEBB. 
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Pateotod  Aug.  4,  1886. 


Combination  Suspenders  and  Fire  Escape, 
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The  acme  of  ingenuity,  however,  has  awaken  the  sleeper, — a  satisfactory  ar- 
been  reached  by  George  Hogan  in  his  rangement  for  everybody, 
noiseless  alarm  clock,  patented  June  9,  The  one  thing  which  the  Government 
1908.  The  Hogan  device  consists  of  a  will  not  consider  among  applications  for 
jar  of  water  on  a  shelf  above  the  bed  patents  is  perpetual  motion.  For  many 
from  which  runs  a  hose,  which,  on  retir-  years  aerial  navigation  was  included  in 
ing,  the  sleeper  attaches  to  his  leg.  By  this  refusal.  The  Wright  brothers  corn- 
means  of  the  ordinary  alarm  clock  a  valve  plied  with  the  demands  of  the  Patent 
is  opened  at  any  hour  that  may  be  de-  Office  for  a  demonstration  on  a  man- 
sired,  when  water  begins  to  flow  against  carrying  scale  and  since  then  the  doors 
the  leg  of  the  victim.  This  does  not  have  been  opened  to  flying-machine 
disturb   the    neighbors    and    is    sure    to  patents. 


The  Tiger 

Tiger,  tiger,  burning  bright 
In  the  forests  of  the  night. 
What  immortal  hand  or  eye 
Could  frame  thy  fearful  symmetry? 

In  what  distant  deeps  or  skies 
Burnt  the  fire  of  thine  eyes? 
On  what  wings  dare  he  aspire? 
What  the  hand  dare  seize  the  fire? 

And  what  shoulder  and  what  art 
Could  twist  the  sinews  of  thine  heart? 
And  when  thy  heart  began  to  beat. 
What  dread  hand  and  what  dread  feet? 

What  the  hammer?    What  the  chain? 
In  what  furnace  was  thy  brain? 
What  the  anvil?    What  dread  grasp 
Dare  its  deadly  terrors  clasp? 

When  the  stars  threw  down  their  spears. 
And  water'd  heaven  with  their  tears. 
Did  he  smile  his  work  to  see? 
Did  he  who  made  the  lamb  make  thee? 

Tiger,  tiger,  burning  bright 
In  the  forests  of  the  night. 
What  immortal  hand  or  eye 
Dare  frame  thy  fearful  symmetry? 

—William  Blake. 


NoviL  Hiimi;-Maiii    Morou  ^ucd. 


World's  LARCtsT  Leaves. 


Concrete  Structure  That  Boasts  Remarkable 
Record. 


HOME-MADE  MOTOR  SLED 

■"PHIS  liome-madc  motor  sled  was  de- 
■*■  sisjncd  and  constructed  at  Columbia, 
t  )hio,  by  a  youni;'  motorcycle  enthusiast. 
It  is  e(iuipi)ed  with  the  same  transmission 
that  was  used  on  the  motorcycle.  All 
that  was  found  necessary  in  starting  was 
to  prime  the  engine  with  gasoline,  throw 
on  the  compression  and  ignition,  and 
crank  with  the  rear  wheel.. 

The  front  runners  are  steered  by  cables 
run  tlirough  pulleys  and  wound  different 
ways  on  a  drum  provided  with  a  steering 
wheel.  The  control  is  accomplished  by 
piano  wire  run  through  copper  tubing 
and  the  spark  throttle  and  clutch  are  con- 
trolled with  one  hand  with  perfect  ease. 

The  gasoline  is  carried  at  the  rear  in 
a  tank  back  of  the  driver's  seat,  and  is 
forced  to  the  motor  by  air  pressure.  Steep 
hills  are  easily  negotiated  and  on  level 
smooth  snow  or  ice  the  speed  attained  is 
quite  high. 

WORLD'S  LARGEST  LEAVES 

THE  largest  leaves  in  the  world  are 
shown  in  the  accompanying  photo- 
graph. These  giant  leaves  growr  on 
the  plant  known  as  the  J^ictoria  Regia. 
It  is  an  African  plant  and  has  been  im- 
ported into  the  United  States  for  small 
ponds  and  lakes.  Some  idea  of  the  enor- 
mous strength  of  these  leaves  is  ob- 
tained when  it  is  stated  that  they  will 
safely  support  a  child  of  seven  or  eight 
years  on  their  great  flat  surfaces. 

REMARKABLE  CONCRETE 
STRUCTURE 

A  N  elevator  in  the  bean  industry,  un- 
^*  der  construction  at  Saginaw,  Mich- 
igan, is  shown  in  the  photograph.  This 
structure  is  worthy  of  notice  because 
of  its  size  and  the  speed  with  which  it 
was  built. 

Work  was  started  on  the  floating 
foundation  August  first.  One  thou- 
sands piles  were  driven  as  close  to- 
gether as  possible,  down  to  the  stopping 
point  and  cut-off.  The  concrete  work 
began  about  September  first,  was  carried 
on  night  and  day  until  winter  set  in. 
Nothing  but  concrete  and  concrete  re- 


S4 


inforcemcnt  liave  entered  into  this  building.  Two 
hundred  and  tliirty-five  cubic  yards  of  concrete  were 
laid  every  day,  thus  sending  the  building  up  at 
almost  eight  feet  per  day,  or  fifty  feet  per  week. 
The  roof  was  on  before  December  first.  Thus  was 
required  less  than  three  months  to  put  up  ■  mam- 
moth reinforced  concrete  structure  137  feet  it  height 
from  the  ground  level.  Beside  this  height  there  is 
a  basement  ten  feet  deep. 

This  is  not  only  a  local  record,  but 
is  an  achievement  which,  it  is  claimed, 
has  not  been  equaled  in  any  building  of 
anything  approaching  similar  propor- 
tions, in  the  United  States,  and  thus 
constitutes  a  world's  record  for  speed 
in  construction.  The  photograph 
shows  the  elevator  at  the  one  hundred 
and  twenty-foot  stage. 

Si 

COLLAPSE  SHOWS  BUILDING'S 
STRENGTH 

'T'HE  collapse  of  a  section  of  a  building 
*  in  Portland,  Oregon,  recently  showed 
more  the  strength  rather  than  the  weak- 
ness of  the  structure.  The  building  was 
of  brick  construction  with  a  heavy  en- 
closed stone  masonry  base.  Eight  weeks 
before  the  collapse  came,  work  was 
started  on  the  tearing  out  of  this  stone 
base  and  installing  open  fronts  clear 
around  the  building,  which  covers  half  a 
block. 

At  4  o'clock  in  the  morning  four  stories 
of  a  section  in  the  northeast  corner 
dropped.  All  seemed  to  go  out  at  once, 
leaving  the  four  top  stories  hanging  with 
no  support  beneath.  This  of  course 
brought  a  big  strain  on  the  none  too 
strong  walls  that  supported  them.  As 
shown  in  the  first  picture  only  one  room 
on  each  of  the  floors  went  out  in  this 
first  drop. 

Twenty  years  ago  last  summer,  an 
army  engineer  designed  the  structure.  It 
was  built  on  what  is  called  the  "unit"  plan, 
a  design  almost  antiquated  now  by  the 
more  modern  ideas  of  structural  steel 
construction. 

The  collapse  of  the  outer  walls  and 
floor  of  the  section  extended  back  only 
to  the  first  compartment  wall.  Back  of 
this  sixteen  feet  was  another  compart- 
ment wall,  which  absolutely  assured  sta- 
bility. The  first  four  stories  to  fall  in 
were   rooms   of  the   extreme   northeast 


Street  Peril  Solved. 
Tho  fieures  in  front  show  to 
o!l  plainly  the  spued  at  which 
the  motor  vehicle  is  traveling. 

It  is  an  English  device. 


unit.  The  second  fall  cleaned  out  that 
unit  as  completely  as  a  force  of  workmen 
could  have  done  it.  Everything  to  the 
very  edge  of  the  bounding  walls,  even 
to  some  closet  doors,  was  taken. 


A  Clean  Sweep  of  a  Whole  Section  Was  Made. 
FROM  Roof  to  Basement,  in  this  Building  Collapse. 
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WHAT'S  THh  USE   OF  WORRYINt;   ALONG    WITH   ROADS  LIKE  THIS? 


BAD  ROADS  ARE  COSTLY 

'T'HE  road  experts  of  the  Government 
•*•  have  been  working-  on  their  special 
problem  for  many  years  and  have  been 
giving  good,  practical  assistance  to  many 
commnnities  which  have  provided  -fnnds 
for  the  construction  of  good  roads.  In 
one  such  community,  down  in  Sullivan 
County,  Tennessee,  away  back  in  1908, 
before  the  Government  stepped  in,  a 
farmer  who  had  to  haul  barbed  wire  from 
Bristol  to  Kingsport,  a  distance  of  23 
miles,  found  that  with  a  two-horse  team 
his  maximum  load  was  500  pounds,  and 


that  three  days  were  necessary  to  make 
one  round  trip.  To  haul  one  ton  required 
12  days,  and  at  $3  a  day  for  the  man 
and  team,  the  cost  was  $36.  After  the 
Government  showed  the  people  how  to 
build  a  good  road,  that  same  team  was 
able  to  draw  a  ton  and  make  the  round 
trip  in  two  days  at  a  cost  of  only  $6. 

it  is  no  unusual  sight  to  behold  a  rural 
mail  carrier  driving  two  stout  mules  or 
horses  attached  to  a  light  buggy  going 
his  rounds  through  the  country,  just 
because  the  roads  are  bad — in  fact,  in 
some  cases  they  are  so  bad  that  even  two 
animals  can  not  pull  through. 


-^'''Wjii   '■' 


BIG  CROPS  AND  GOOD  ROADS  GENERALLY  GO  HAND  IN  HAND. 

PUSH  AND  ENTERPRISE. 


IT'S  ALL  A  MATTER  OF 
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SEARCHING  FOR 

SHOOTS 


PREPARING  SHIPMENTS  OF  DATE  SHOOTS  IN  AFRICA-AND  SETTING  THEM  OUT  IN  TRENCHES 
IN  AMERICA  READY   FOR  FINAL  PLANTING. 


these  offshoots  from  famous  groves  and 
to  bring  them  safely  into  this  new  home 
of  the  date. 

In  the  first  place,  the  French  Govern- 
ment is  opposed  to  the  exportation  of 
shoots :  date  cuhure  is  a  natural  monop- 
oly of  Africa  and  India,  and  the  officials 
are  opposed  to  anything  that  will  dimin- 
ish their  profits.  The  natives  are  shrewd 
enough  to  realize  their  present  advan- 
tage, as  well,  and  it  requires  considerable 
persuasion  to  buy  any  shoots  except  the 
poorest.  Of  course  it  is  the  shoots  from 
the  finest  trees  that  are  sought,  those 
which  yield  the  most  abundant  fruit,  of 
large  size,  small  seed,  firm  skin  not  too 
easily  broken,  and  delicate  flavor.    As  the 


natives  are  sharp  traders,  it  requires  con- 
siderable haggling  to  find  the  right  price, 
even  when  the  owner  of  a  grove  consents 
to  sell.  This  part  of  the  work  is  one  that 
requires  great  persistence,  for  the  lots 
that  can  be  purchased  in  one  place  are 
small,  .one  or  two  here,  half  a  dozen  or 
a  dozen  there,  and  many  weary  miles 
must  be  covered  in  primitive  conveyances 
to  secure  a  carload.  When  they  are 
finally  purchased,  they  must  be  handled 
with  extreme  care. 

The  oft'shoots  are  carefully  taken  from 
the  ground  about  the  parent  tree  and 
wrapped  in  sacking  over  wet  moss.  They 
are  conveyed  this  way  on  the  backs  of 
camels  across  the  desert  to  the  nearest 


railway  station.  Here  they  are  packed 
in  cases,  and  the  diminutive  French  rail- 
way cars  hurry  them  to  the  seaport. 
Sometimes  it  is  not  even  possible  to 
secure  packing'  cases  in  the  primitive 
little  African  towns.  One  native  car- 
penter was  given  the  contract  for  about 
a  dozen  cases,  but  it  was  speedily  can- 
celed when  it  was  found  that  he  needed 
about  a  month  to  deliver  them.  Time  is 
of  little  consequence  over  there.  In  this 
instance  some  discarded 
piano  boxes  were  fomid 
in  the  town  and  these 
were  utilized. 


Once  in  America,  the  offshoots  are 
hurried  to  the  hottest  and  most  desert- 
like  section  of  Arizona  or  southern  Cali- 
fornia. It  must  not  be  arid,  however,  as 
plenty  of  water  is  required,  and  the 
young  date  palms,  still  in  their  sacking, 
are  set  upright,  amid  irrigating  trenches, 
until  they  are  ready  for  final  trans- 
planting. 


LO.^DING  bHUOTS  .'VT  BISKRA.  ALGERIA.  FOR  SHIPMENT  TO  CALIFORNIA. 
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"FIRE-PROOF"  BUILDING 

BURNS 

LIERE  is  shown  whal  haiipciicd  tn  a 
'^  "fire-proof"  skyscraper,  which  was 
not  fire-proof  when  the  test 
of  the  Haines  came  recently. 
Tliis  was  the  I'nion  Trust 
luikling  of  Cincinnati. 

This  modern  structure 
stands  next  to  the  - 
big  Hotel  Gibson, 
which  canght  fire 
and  in  its  destruc- 
tion communicated 
the  flames  to  the 
wooden  window 
frames  of  the  sky- 
scraper. This,  with 
wooden  interior 
finishings  together 
with  office  fixtures, 
transformed  the 
'■fire  -  proof"  sky- 
scraper into  a  mass 
of  flames  from  the 
sixth  floor  to  the 
roof.  Firemen 
made  frantic  ef- 
forts to  reach  the 
burning  upper 
floors     with     their 

streams  but  the  best  they  could  do  was 
up  to  the  ninth  floor.  The  rest  of  the 
buildins:  burned  itself  out. 


Wh.^t  was  Left  of  a  "F 

C INCIX 


TESTING  BIG  GUNS 

"XTIE  job  of  testing  new  inventions  in 
*■  guns  at  Sandy  Hook  often  takes 
as  much  real  nerve  as  does  standing 
up  in  line  of  battle.  When 
one  of  the  big  fellows  is 
nstalled  in  its  place  at  the 
coast  defense  forts,  the  sol- 
diers feel  comparatively 
safe,  for  they  know  that  the 
piece  has  had  a  thorough 
test  at  the  proving  grounds, 
and  as  the  nature  of  these 
tests  is  much  more 
severe  than  any  re- 
quirements exacted 
in  actual  use,  with 
proper  handling 
there  is  little  dan- 
ger from  accidents. 
But  few  accidents, 
if  any,  of  a  serious 
nature  have  hap- 
pened at  the  prov- 
ing grounds,  for 
the  designers  of  the 
artillery  know  the- 
oretically pretty 
well  how  a  gun  will 
act  in  action,  other- 
wise there  would 
be  a  perceptible  thinning  in  the  ranks  of 
the  testers. 

Each    of   the   big   ten-,    twelve-   and 


!■  Kii.  II  'I       Building  in 

NATl. 


f5^5:3«g#«— « 


B.ATTERY  UPON   BATTERY  OF  BIG   GUNS. 
The  Sandy  Hook  provinu  erounds,  where  our  cannon  are  tried  out. 


fourteen-inch  guns  used  for  coast  de- 
fense purposes  costs  as  much,  or  more, 
than  sufficient  service  rifles  to  equip  a 
regiment.  Likewise,  the  powder  and 
projectile  fired  each  time  costs  about 
as  much  as  a  thousand  soldiers  could 
shoot  away  in  a  skirmish  with  rifles. 

Is  it  any  wonder  that  the  nations  hesi- 
tate to  come  to  blows  when  yearly  the 
cost  of  war  is  more  than  on  a  par  with 
the  general  rise  in  prices?  Business 
won't  support  war  when  war  doesn't  pay. 


very  simple  matter  to  take  down  the 
class  rooms  and  haul  them  away  to  be 
set  up  elsewhere  or  stored  until  such 
time  as  they  may  be  called  upon  to  meet 
another  emergency. 


RIVETING  WITHOUT  RIVETS 

C  VER   since   the   days   of   our   grand- 
•-*   fathers,  handles  have  been  fastened 


A   GROUP  OF  PORTABLE  CL.^SS  ROOMS  TH.AT  MAV  BE  RUSHED  TO  ANY  SCHOOL 

WHERE  NEEDED. 
Los  Angeles  boasts  this  quick  service  idea  in  housing  school  children 


PORTABLE  SCHOOL  HOUSES 

IN  order  to  accommodate  the  unusu- 
*  ally  large  attendance  at  a  certain  Los 
Angeles  school,  a  group  of  eight  port- 
able class  rooms  were  set  up  in  a  va- 
cant lot.  Each  of  them  is  just  large 
enough  to  seat  a  class  of  average  size. 

As  the  buildings  are  well  construct- 
ed, they  serve  the  purpose  admirably. 
The  atJvantage  of 
this  style  of  class 
room  is,  that  a 
building  can  be 
loaded  on  a  dray 
and  set  up  within 
a  few  hours.  In 
this  way,  when  the 
population  of  a  cer- 
tain part  of  town 
outruns  the  school 
accommodations, 
emergency  quar- 
ters are  readily 
supplied  until  per- 
manent buildings 
can  be  erected. 
After  that   it   is  a 


on  to  skillets  and  spouts  on  to  coffee  pots 
with  rivets,  tiny  bits  of  iron  that  were 
hard  to  handle  and  that  required  holes 
to  be  punched  in  the  sheet  metal  products 
which  they  held  together  before  they 
could  be  used.  Now,  an  inventor,  imbued 
with  the  present  day  striving  to  save  a 
minute  in  the  manufacture  of  staple  arti- 
cles, has  devised  a  simpler  and  better 
way.  It  is  known  as  electric  spout  weld- 
ing. 

The  apparatus 
for  the  work  con- 
sists of  two  copper 
points  so  arranged 
that  they  can  be 
brought  together 
w  i  t  h  Considerable 
force  by  means  of 
a  foot  lever. 
Through  these 
l)oints  the  current 
for  welding  passes. 
It  is  a  current, 
but  of  such  low 
pressure  or  voltage 
that  it  cannot  be 
felt  by  the  operator 

9/ 


The  Machine  That  Dispenses  with  Rivets. 
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should  he  come  in 
Con  t  ac  I  with  thi.' 
terminals  by  acci- 
dent or  intention. 
All  danger  of  oper- 
ation is.  therefore, 
eliminated. 

The  heatinq;-  is 
almost  instan- 
taneous so  that 
many  hundreds  of 
welds  can  be  made 
in  an  hour  even  b\' 
an  unskilled  work- 
man. 

Saving-  results 
not  only  in  the 
eliminating  of 
rivets  and  the 
punching  of  holes, 
but  in  the  rapidity 
with  w  h  i  c  h  the 
work  can  be  turned 
out  and  in  the  in- 
creased strength  of 
the  product. 


The  Patient  Burro. 
The  burro,  the  faitblul  friend  of  the  Western  miner  and 
prospector,  is  not  only  a  wilUne  faborer.  but  also  the  pa- 
tient butt  of  much  sport  in  camp.  Just  as  an  example  of 
the  practical  jokes  he  will  "stand  for."  this  picture  of 
one  of  the  lonu-eared  tribe  is  shown,  arrayed  in  a  miner  s 
hat,  coat  and  overalls,  and  with  the  invaluable  protection 
against  ratlh.-snake  bites  in  his  hip  pocket. 


BIRTHPLACE  OF  CHIEF 
SEATTLE 

MOST  Easterners  wonder  where 
Seattle  got  her  funny  name.  They 
are  unfamiliar  with  the  story  of  how 
the  town  was  named  after  an  Indian 
chief.  Seattle's  tribe  lived  in  the  Sound 
country  long  before  Seattle,  the  city, 
was  founded ;  or  Seattle,  the  chief,  was 
born.  \\'hen  the  town  was  in  its  in- 
fancy certain  hostile  savages  sought  to 
destrov  it  by  massacring  the  populace. 


long  story  short,  Chief 
daughter,  the  Princess 
lived  in  Seattle  for  so 
died  at  a  ri])e  old  age 
not  long  ago — to 
warn  the  whites. 
When  the  hostile 
Indians  attacked 
the  town  they  were 
re])ulsed,  and  the 
massacre  averted. 
For  that  act  of 
kindness,  Chief 
Seattle's  name  is 
being  perpetuated. 
Seattle  is  so 
]iroud  of  the  old 
Indian  that  .she 
lately  put  up  a  fit- 
ting nionument 
over  the  exact  spot 
where  the  chief 
was  born,  the  stone 
having  a  suitable 
inscription  for  the 
enlightenment  of 
strangers.  Near  the 
monument  stands 
the  "stockade,"  a  rustic  retreat  for  hous- 
ing pilgrims  who  wish  to  sojourn  in  the 
healthful  surroundings. 

The    monument    is    quite    simple,    but 
tells    its    story    no 
less    effectively 
for  that. 


MONUMENT  TH.AT   M.^RKS 


THE    BIRTHPLACE  OF  CHIEF  SE.ATrLE. 
CITY  IS  N.'VMED. 


.AFTER  WHOM    IHE 


RECLAIMING 
SCRAP 

■yO  think  that  it 
*■  is  possible  to 
make  anything  use- 
ful from  the  twist- 
ed pile  of  scrap 
iron  usually  found 
at  the  rear  of  a 
railroad  shop, 
seems  almost  be- 
yond believing  but 
tangled    masses    are 


TERRACES 
FOR  FARMS 


A 


Machine  That  Rolls  Good   Iron  Out  of  Scrap. 


even   these    rusted, 
being    rolled    into 
smooth,  new  iron  bars  with  apparent  ease 
and  a  speed  that  is  bewildering. 

The  set  of  rolls,  shown  in  the  illustra- 
tion, has  recently  been  devised  for  this 
work  and  is  so  arranged  that  almost  any 
desired  shape  of  bar  may  be  formed 
without  a  change  of  the  rolls.  The  oper- 
ator merely  chooses  the  shape  which  he 
considers  most  economical  for  the  par- 
ticular piece  of  scrap  he  draws  from  the 
furnace  and  after  passing  through  the 
rolls  the  clumsy,  twisted  piece  comes  out 
like  new. 

A  bar  which  was 
formerly  short  and 
thick  may  come  out 
of  the  rolls  long 
and  slender  while 
the  rough  and  rust 
pitted  round  bar 
may  be  trans- 
formed into  a 
smooth  square 
strip. 

Thousands  of 
dollars    are    saved 

annually  by  this  process  for  without  the 
rolls  the  scrap  would  be  sold  to  a  junk 
dealer  for  a  fraction  of  a  cent  a  pound, 
while  as  new  iron  it  is  worth  several  cents 
per  pound,  the  amount  depending  on  the 
grade  of  iron  and  the  shape. 

It  is  claimed  by  the  manufacturers  that 
ten  tons  of  new  bars  is  not  an  unusual 
day's  production  for  the  machine  and 
that  the  yearly  saving  pays  for  the  ma- 
chine and  labor  many  times  over. 

Not  only  do  such  inventions  as  this 
make  money  directly  for  those  using 
them,  but  they  aid  indirectly  in  the  con- 
servation of  our  natural  resources. 
Utilizing  of  the  old  will  lessen  the  drain 
upon  our  mineral  treasures. 


carried 


LL  farmers 
can  not  be 
blessed  with  com- 
paratively  level 
land  to  cultivate, 
and  even  so,  such 
lands  sometimes  re- 
quire much  care  to 
see  that  excess 
off   underground   by 


rainfall    is 

means  of  tile  drains.  On  the  other 
hand  those  who  have  farms  on  hillsides 
are  confronted  with  the  problem  of 
preventing  their  land  from  being  washed 
bodily  away  by  heavy  rains.  On  such 
farms  it  is  highly  important  to  have 
some  sort  of  ditch  or  terrace  sys- 
tem to  prevent  erosion.  Many  of  the 
systems  now  in  vogue  are  entirely  satis- 
factory with  reference  to  the  removal  of 
surplus  water  without  erosion,  but  with 
the  increased  use  of  farming  machinery, 
these  systems  are  not  at  all  suitable. 
P.  H.  Mangum,  of  Wake  Forest,  N.  C, 
many  years  ago 
worked  out  a 
scheme  of  terrac- 
ing which  admir- 
ably meets  the  re- 
quirements of  the 
farm  for  modern 
machinery  equip- 
ment. In  general, 
it  is  a  broad  bank 
of  earth  contouring 
the  field  at  a  grade 
of  approximately 
1  ><  inches  to  14  feet.  It  can  be  constructed 
in  several  ways,  but  under  ordinary  farm 
conditions  the  most  practical  way  is  by 
back-furrowing  along  the  grade  line. 
These  terrace  lines  are  usually  laid  off  at 
intervals  of  about '6  feet  of  fall  in  the 
slope  of  the  land.  This  would  make  them 
come  on  very  steep  land  sometimes  20  or 
30  steps  apart  and  on  very  slightly  slop- 
ing land  SO  to  75  steps  apart.  This 
Mangum  terrace  system  permits  cultiva- 
tion of  the  entire  field.  In  fact  experts 
are  of  the  opinion  that,  with  this  system 
in  more  general  use,  millions  of  acres 
could  be  most  economically  cultivated 
where  at  present  it  is  possible  to  use  only 
a  one-horse  outfit. 


Tkrraces  That  Prevent  Water  Erosion,  while 
Permitting  Use  of  Farm  Machinery. 
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PALACE  DEPOT  FOR 
TWO  TRAINS  A  DAf 


By  Hartley  M.  Phelps 


DEPOT  OF  THE  WABASH  RAILROAD. 
PITTSBURGH. 

A  million  dollars  was  spnnt  on  this  structure  which  accom- 
modates but  two  trains  a  Hay. 


A  Pittsburgh  i.s  presented  one  of 
tlie  most  remarkable  and  un- 
paralleled state  of  affairs  in 
the  railroad  world  of  Amer- 
ica, and  also  one  of  the  most 
vivid  and  dramatic  contrasts  in  railroad 
depots.  Xo  other  lari^e  center  of  popu- 
ation  in  the  United  States  can  show  any- 
thing like  it.  A  magnificent  depot  of  cut 
stone,  marble,  and  bronze,  costing  one 
million  dollars,  is  being  used  for  a  service 
of  only  two  trains  a  day.  Over  the  most 
costly  stretch  of  track  in  the  world — 
sixtv  miles,  representing  an  expenditure 
for  "construction  of  $23,000,000,  and  in- 
cluding seventy-six  tunnels  and  twenty 
bridges — these  two  trains  wind  their  way 
to  the  West  from  the  Steel  City. 

The  vivid  contrast  to  this  picture  is  to 


PALACE    DEPOT    FOR   TWO    TRAINS    A    DAY 
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be  seen  several  squares  farther  east  on 
the  same  street — Liberty  Street — where 
no  less  than  225  trains  each  way  entef 
and  depart  from  a  great  Union  Station 
that  bustles  with  life,  noise,  and  gaiety. 
Both  stations  cost  about  the  same  amount 
of  money. 

The  great  depot  that  is  all  but  deserted 
is  that  of  the  Wabash  Railroad.  The 
other  that  teems  with  life  and  money- 
making  is  the  downtown  depot  of  the 
Pennsylvania  Railroad  and  its  leased 
lines,  or  the  lines  West,  connecting  Pitts- 
burgh with  Chicago,  St.  Louis,  Cincin- 
nati, and  other  large  cities  of  the  Mid- 
dle States. 

This  noble  and  beautiful  depot  of  the 
Wabash  Pittsburgh  Terminal  Railroad  is 
the  costly  monument  that  George  Gould 
unwittingly  erected  to  mark  his  demise 
in  the  .American  railroad  and  financial 
world.  It  has  been  called  "Ramsey's 
million-dollar  blunder,"  for  it  is  said  that 
the  persuasions  of  the  former  President 
of  the  Wabash  Railroad  were  what 
largely  determined  George  Gould  to 
build  into  Pittsburgh.  It  was  Joseph 
Ramsey,  Jr..  who.  with  Andrew  Carnegie 
and  other  big  steel  manufacturers,  pro- 
cured the  famous  contract  that  guaran- 
teed more  than  eight  mil- 
lion tons  of  freight  to 
the  new  line ;  after 
w  h  i  c  h  victor}' 
Gould  did 
not  hesitate 
further.  But 
before  the 
first  train 
started  from 

the    million-     t,  ,.   ms    ir,      i" 
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dollar  station  and  rumbled  over  the 
million-dollar  bridge  spanning  the  Mo- 
nongahela  River,  just  in  front  of  the 
train-shed,  $45,000,000  was  spent.  This 
enormous  sum  included  $12,000,000  paid 
for  the  West  Side  Belt  Road,  as  well  as 
$5,000,000  for  right  of  way  from  the 
Monongahela  River  front  to  the  depot  in 
Pittsburgh.  In  addition  the  legal  expenses 
were  very  heavy.  Moreover,  several 
million  dollars  were  paid  for  the  Wheel- 
ing and  Lake  Erie  Road  from  Toledo  to 
Wheeling;  which  road  reaches  the  Ohio 
River  at  Alingo  Junction.  The  freight  and 
passenger  traffic  of  the  road  now  scarcely 
pays  the  interest  on  this  vast  investment. 
There  is  something  almost  pathetic  in 
the  aspect  of  the  vast,  silent  waiting- 
room  on  the  first  floor  of  the  Wabash 
Station.  At  times  not  a  soul  is  visible, 
save  a  blue-garbed  janitor  or  two,  who 
step  about  noiselessly  and  with  a  con- 
strained air  as  if  the  solemnity  and  quiet- 
ness of  the  place  laid  a  spell  on  them. 
This  pathos  is  all  the  more  pronounced 
by  reason  of  the  architectural  design  and 
coloring  of  the  depot.  The  light  is  sub- 
dued, for  the  windows  are  of  stained 
glass  and  the  marble  pillars,  wainscoting, 
and  railings  are  of  sombre  green  and 
black,  relieved  partly  by  bufifs.  The 
woodwork  is  mahogany. 

The  ticket-win- 
dows are  open  only 
at    train    time.     Be- 
^^  •  '&  '■         M       sides     the     morning 
1^  -p — I.^i__         m      and     the     afternoon 
"^  Hi    {h  m      trains    for    Chicago 
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min    TTF^'         ^      the  same  trains  from 
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PITTSBURGH'S    UNION    STATION   WHERE  OVER  TWO  HUNDRED  TRAINS  DAILY    ENTER 

AND   DEPART. 
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those  cities  returning-,  there  are  four 
local  trains ;  but  these  latter  run  only 
thirty  or  forty  miles  out  from  Pittsburgh, 
and  do  not  carry  many  passengers.  The 
heaviest  travel  is  on  tlie  morning-  accom- 
modation, bringing  work-people  to  the 
city,  and  on  the  evening  train,  conveying 
then-i  home  from  work.  The  arrival  and 
departure  of  these  two  hundred  or  so  of 
passengers  mark  the  only  real  break  in 
the  monotonous,  low-pedaled  grind  of 
the  station. 

The  general  air  of  innocuous  desuetude 
is  heigiuened  by  the  closed  and  deserted 
cafe  and  dining-room :  the  vacant  cab 
stand  and  express  booth,  the  meagerness 
of  the  telegraph  business,  and  the  almost 
total  absence  of  wagons,  hacks,  and  other 
vehicles  that  are  always  to  be  found 
around  depots,  doing  a  good  business. 

The  depot  is  a  ten-story  affair,  or 
rather  it  conibines  a  station  with  an  office 
building.  On  the  fourth  and  fifth  floors 
the  offices  of  the  Wabash  Company  are 
located.  This  office  building  is  almost  all 
occupied,  presenting  quite  a  contrast  to 
the  station  itself.  The  trains  run  out  of 
the  train-shed  on  the  second  floor  and 
directly  on  to  the  immense  cantilever  iron 
bridge  over  the  Monongahela.  This 
bridge,  by  the  way,  is  said  to  have  the 
largest  single  span — nine  hundred  feet — 
of  any  structure  of  this  type  in  the  world. 
It  extends  over  the  Pennsylvania  and  the 
New  York  Central  tracks  on  the  south 
bank  of  the  river  and  practically  up  to 
the  mouth  of  the  tunnel,  bored  through 
the  solid  rock  of  Mt.  Washington.  Thij; 
great  hill  is  an  almost  perpendicular  bluff 
four  hundred  feet  high,  rising  about  two 
hundred  feet  back  from  the  stream. 

The  melancholy  fate  of  the  Wabash  in 
Pittsburgh  is  due,  of  course,  to  the  im- 
placable "enmity  of  its  rivals.     It  is  now 


a  matter  of  history  how  Gould's  splendid 
systeni  of  western  roads,  including  the 
Missouri  Pacific,  the  Denver  and  Rio 
Grande,  and  other  important  lines,  were 
wrested  from  his  control  by  Edward  H. 
Ilarriman  and  Alexander  J.  Cassatt, 
backed  by  John  D.  Rockefeller  and  the 
powerful  banking  firm  of  Kuhn,  Loeb 
&  Co.,  of  New  York.  Everyone  knows 
how  George  Gould  was  driven  from 
breast-work  to  breast-work  in  defense  of 
the  heritage  his  father.  Jay  Gould,  left 
him,  until  finally  he  jiassed  from  the 
category  of  the  railroad  kings  of 
Anierica. 

The  entry  of  the  Wabash  into  Pitts- 
burgh was  held  up  two  years  in  the 
courts  of  Ohio,  Pennsylvania,  and  West 
Virginia.  All  sorts  of  accidents  hap- 
pened on  the  new  line  from  Jewett  into 
the  Steel  City,  but  at  last,  in  June,  1904, 
the  road  was  ready  for  traffic.  By  means 
of  the  \\'est  Side  Belt  Line,  bought  for 
$12,000,000,  access  was  had  to  large 
freight  centers  in  the  mill  districts  along 
the  Monongahela.  But  the  traffic  failed 
to  materialize  to  any  extent  and  for  eight 
years  the  Wabash  has  been  bottled  up. 

During-  all  this  time  its  rivals  exerted 
every  means  at  their  conimand  to  cripple 
its  financial  condition.  Since  1908,  the 
road  has  been  in  the  hands  of  receivers. 
Harriman  got  a  deadlv  grip  by  taking  up 
and  paying  $8,000,000  worth  of  notes  of 
the  Wheeling  and  Lake  Erie,  guaranteed 
by  the  Wabash ;  and  the  reorganization, 
by  eliminating  Gould,  began. 

In  the  opinion  of  railroad  authorities, 
Gould  made  the  fatal  mistake  of  divert- 
ing all  the  profits  of  his  roads  into  the 
Gould  family  exchequer,  instead  of  de- 
voting part  of  them  to  rehabilitating  the 
lines  and  to  keeping  them  up  to  proper 
standard. 


.■^  THE  NEW  STYLE  THRESHER 

WHICH  DISPENSES  WITH  CUTTING  THE  GRAIN. 
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THRESHING    FROM     STANDING    GRAIN 


By 
FRANK    MORSE 


AM  A  C  H  I  X  E  that  threshes 
staiKhng-  grain  in  the  field, 
without  cutting  it,  and  for 
which  is  claimed  a  saving 
to  the  -oats  and  wheat  grow- 
ers, of  no  less  than  two  hundred  million 
dollars  a  year,  in  getting  their  crop  har- 
vested, has  been  invented  by  a  Kansan, 
Curtis  C.  Baldwin.  The  machine  has 
been  used  for  three  successive  harvests, 
but  proved  its  utility  and  practicability 
most  conclusively  last  fall  when  it 
threshed  from  twenty-five  to  thirty  acres 
of  standing  grain  in  a  ten-hour  day,  thus 
fulfilling  the  glowing  claims  of  the  in- 
ventor, who  contends  that  it  will  reduce 
the  cost  of  the  harvest  from  fourteen 
cents  to  two  cents  a  bushel. 

The  principle  of  the  new  style  thresher 
is  simple.  A  strong  blast  of  air  from  a 
revolving  fan  is  blown  against  the  stand- 
ing grain  and  forces  it  against  a  toothed 
cylinder  which  threshes  off  the  grain, 
depositing  it  in  a  trough,  from  which  it 
is  elevated  by  an  auger  to  another 
toothed  cylinder,  which  re-threshes  it. 
The  chaff  is  blown  out  and  the  clean 
grain  falls  into  a  sack,  or  may  be  carried 
through  a  tube  to  a  wagon  driven  along- 
side. Four  horses  pull  the  thresher  over 
the  field,  while  a  small  gasoline  engine 
operates  the  machine.    Only  two  men  are 


required,  one  to  drive  the  horses  and  the 
other  to  tie  the  sacks  of  threshed  grain 
and  look  after  the  engine. 

Not  the  least  advantage  claimed  for 
the  new  machine  is,  that  it  dispenses  with 
the  ever-present  need  of  farm  hands  at 
the  harvest  season,  when  grain  rots 
in  the  field  because  of  the  utter  impos- 
sibility of  getting  men  when  most  they 
are  needed.  Every  year  an  urgent  cry 
for  harvest  hands  comes  out  of  Kansas, 
the  Dakotas  and  Minnesota,  to  be  an- 
swered in  large  part  by  college  students. 
But  no  matter  how  urgent  the  call,  it  is 
impossible  to  get  enough  men,  and  fields 
of  grain  stand  waiting  the  threshers  when 
millions  of  dollars'  worth  of  damage  may 
be  done  by  the  elements  at  any  moment. 
The  new  style  thresher  makes  it  possible 
for  four  horses  and  two  men  to  harvest 
a  160-acre  wheat  or  oats  field  in  a  week. 
What  this  means  to  the  farm  wife  can 
hardly  be  overestimated.  It  means  an 
end  to  the  big  meals  over  the  hot  stove, 
where  she  is  compelled  to  toil,  from 
early  morn  until  late  at  night,  to  feed  the 
hungry  horde  of  harvest  hands  who 
shovel  food  into  their  mouths  as  they 
would  grain  into  a  hopper. 

The  census  reports  show  that  more 
than  a  billion  and  a  half  bushels  of  wheat 
and    oats    are    produced    in    the    United 
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THIS  TVPIC.M.  THKESHING  SCENE  OK  THE  PRESENT  DAY  WILL  PASS  AWAY   WHEN  THE 
NEW  STYLE  MACHINE  COMES  TO   BE  GENERALLY   ADOPTED. 


States  every  year.  The  present  cost  of 
threshing  and  sacking  is  approximately 
fourteen  cents  a  bushel,  which  makes  the 
present  harvest  fee  about  $210,000,000. 
Mr.  Baldwin  claims  that  his  machine  re- 
duces the  price  per  bushel  from  fourteen 
cents  to  two  cents,  which  would  reduce 
the  threshing  tariff  to  about  $30,000,000, 
an  annual  saving  of  a  fabulous  fortune 
ranging  from  a  sixth  to  a  quarter  of  a 
billion  dollars  every  year.  The  saving  in 
the  wear  and  tear  on  the  farm  wife  and 
in  the  consumption  of  food  by  the  hungry 
harvest  hands  can  hardly  be  computed, 
but  it  is  a  considerable  item,  as  every- 
body knows  who  has  ever  seen  a  horde 
of  threshers  sweep  down  upon  a  well- 
laden  table,  like  seventeen-year-old  locusts 
on  a  field  of  tender  green  sprouts. 

"With  the  ordinary  thresher,  as  well 
as  my  own,  the  threshing  is  done  prin- 
cipally at  the  cylinder,"  says  Mr.  Bald- 
win. "^^'ith  the  ordinary  machine,  it  is 
estimated  that  the  grain  passes  the  cylin- 
der at  the  rate  of  a  mile  a  minute ;  with 
my  machine  the  grain 
der  as  fast  as  horses 
about  three  and  one 
an  hour.  You  can  see 
with  my  machine  tl 
cylinder  strikes 
the  heads  seven- 
teen times  where 
the  ordinary  ma- 
chine only  strikes 
them  once.  I  only 
use  the  mile-a- 
minute  cylinder 
as  a  re-threshing 
device.  I  use  the 
same  principle 
that  is  used  in 
blowing    heavy 


Diagram  of  the  new  thresher. — 1.  revolving  fan  that 
blows  air  down  a  tube  to  2.  where  it  forces  the  grain  heads 
against  3.  the  toothed  cylinder:  4.  auger  that  lifts  the 
grain  to  5,  the  rethresh»^r:  6  the  auger  that  lifts  the 
grain  to  be  dropped  down  tube  at  7.  where  the  chaff  es- 
capes, the  grain  being  sacked  at  S.  and  the  chaff  escap- 
ing at  9. 


corn  fodder  into  a  high  silo  and  almost 
the  same  principle  that  is  used  in  drawing 
sand  from  the  river,  and  in  drawing  cot- 
ton from  a  w^agon." 

The  saving  to  the  grain  farmer  consists 
not  only  in  dispensing  with  the  many 
high-waged  threshers,  but  also  in  the 
time  formerly  lost  by  cutting  the  grain, 
hauling  it  to  the  stack  and  then  hauling 
the  threshed  straw  back  to  the  land, 
where,  as  a  rule,  it  is  ultimately  burned 
up.  Mr.  Baldwin  figures  that  it  is  best 
to  take  the  thresher  to  the  field,  rather 
than  to  take  the  field  to  the  thresher. 
Besides  the  saving  in  time  and  labor, 
there  is  the  not  inconsiderable  element 
of  the  utilization  of  the  straw.  Tests 
show  that  straw  is  worth  more  on  the 
land  as  fertilizer  than  in  any  other  way. 
In  addition,  the  waste  of  land  now  cov- 
ered with  straw  stacks  is  considerable,  a 
railroad  official  computing  that  no  less 
than    one-fourth    of    a    million    acres    in 

Kansas  alone 
are  annually 
covered  with 
9  wheat  stacks. 
If  the  Bald- 
w  i  n  m  a  c  h  i  n  e 
comes  into  gen- 
eral use, — there  is 
no  reason  why  it 
should  no t — i t 
will  let  all  this 
land  go  back  into 
cultivation  and  by 
leaving  the  stand- 
ing grain  to  be 
plowed  under  will 
give  the  land  the 
fertilizer  of  which 
it  often  stands 
sadly  in  need. 
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TO  RIG  TRUCK 
FOR  PLANT- 
ING POLES 

T  is  a  comparatively 
easy  matter  to  rig 
up  an  ordinary  transfer 
truck  used  in  street  dray 
service  for  planting  tele- 
graph or  telephone 
poles.  All  that  is 
needed  is  a  stout 
pole  of  the  desired 
lieight,  some  rope 
pulleys,  and  a  small 
of  wire  cable.  The 
pole  is  placed  in  an  upright 
position  on  the  bed  of  the 
truck,  between  the  rear 
wheels.  Blocks  are  nailed 
about  the  base  to  prevent  the 
pole  from  moving  about. 
Wire  cable  is  then  used   for 
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To  Rig  Truck  for 
Pl.\nting  Poles. 


making    the 


The  Cent  Hour 
Meter. 


A     pole    fast. 
One  pair 
of  guys 
should 
run    from 
the  top  of 
the   pole  to   the    front   of   the 
wagon,  another  from  the  mid- 
life  of   the   pole   to   the   a.xle   on 
cither  side.    A  block  and  tackle  ar- 
rangement is  next  used   for  "snak- 
ing"   the   poles    into   position.      The 
same  team  that  pulls  tlie  pole  planter 
from  place  to  place  is  employed  for 
raising  the  poles  into  position. 
If  the  bed  of  the  wagon  ex- 
tends  so   far  back   from 
the  rear  axle  that 
there  is  danger  of 
tipping  the   wagon 
up,  and  thus  of  lift- 
ing the  front  truck 
ofif  the  ground,  this 
matter  is  easily  ad- 
justed by  placing  a 
solid  block  of  wood 
on  the  ground  un- 
der the  tail-end  of 
the  truck  bed.     By 
using  this  means  a 
thoroughly  service- 
able    pole     planter 
may  be  quickly  had. 


Signs  Like  This  .Aue  Going  Up  in  London. 
It  is  a  very  elective  device  to  stop  the  tootiae — or  '"hoot- 
ing"— of  auto  horns. 


THE  CENT- 
HOUR 
METER 

LJERE  is  a  new 
*■  *■  electric  meter 
for  use  in  display 
rooms  where  vari- 
ous sorts  of  elec- 
tric apparatus  are 
kept  for  sale.  One 
of  the  first  ques- 
tions that  the  pros- 
pective customer 
naturally  asks 
about  any  article 
is:  "How  much 
does  it  cost  to  op- 
erate?" The  buying  public  is  becoming 
skeptical  of  the  dealer's  off-hand  state- 
ment. It  believes  too  often,  though  usu- 
ally without  reason — that  he  is  not  accu- 
rate or  that  he  is  merely  guessing.  With 
an  instrument  of  this  sort, 
'  owever,  he  has  absolute 
iroof.  The  customer  does 
not  think,  of  course,  to 
question  the  accuracy  of 
the  instrument.  Such  a 
device  as  this  is  about  as 
necessary  to  the  dealer  in 
electrical  supplies  as  a  pair  of 
scales  is  to  the  butcher.  The  dial 
on  the  a])paratus  is  made  to  show 
the  cost  per  hour  of  current  at  the 
rate  the  dealer  pays.  It  is  a 
convincing  little  in- 
strument. 

Moreover,  it  is 
worth  the  price, 
many  times  over, 
to  the  dealer,  mere- 
ly because  of  its 
]K)wer  as  an  adver- 
tiser. There  is  a 
certain  fascination 
in  turning  on  the 
current,  using  the 
electric  device 
— flat-iron  or  what 
not — and  then  ob- 
serving how  little 
effect  the  consump- 
tion of  current  has 
on  the  meter.  Such 
a  showing  is  better 
than  any  argument. 


» 
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Mr^^  Eliza  Ithephfrd,  Jack  London's  Sister.  Who 
Is  Superintendent  of  the  Novelists  Ranch. 


WOMAN  OVERSEER  ON  BIG 
RANCH 

WTTEX  Tack  London  bought  his  beau- 
tiful 'propert)-  in  Sonoma  valley, 
California,  he  began  looking  around  for 
some  one  to  run  it  for  him.  He  chose  his 
sister,  Mrs.  Eliza  Shepherd.  For  two 
years  Mrs.  Shepherd  has  been  acting  as 
superintendent    and    making    the    ranch 

pay. 

She  oversees  everythmg  and  some- 
times has  as  many  as  forty-five  men 
working  under  her  direction.  Every 
morning  she  starts  out  in  her  two 
wheeled  gig  on  her  tour  of  the  ranch. 
She  sees" that  fences  are  repaired,  that 
the  figs  and  grapes  are  ripening  properly, 
oversees  the"  prune  drying  and  the  care 
of  the  live  stock  and  lastly  and  most  im- 
portant, that  the  thousands  of  eucalyptus 
trees  are  flourishing. 

She  is  endowed  with  the  power  of  at- 
torney and  attends  to  all  the  buying  and 
selling,  transfer  of  property,  etc.  She 
has  been  an  attorney  and  was  formerly 
state  president  of  the  Woman's   Relief 


Corps.  At  the  time  of  the  San  Fran- 
ci.sco  earthquake  she  was  made  chairman 
of  the  relief  fund. 


••REWARD  OF  MERIT" 
IS  EFFECTIVE 

AN  efifective  device  to  keep  the  men 
who  work,  with  shovel  and  lawn 
mower,    in    the    city   parks    up    to    the 
highest   standard  of  efficiency  is  used 
by  the  Los  Angeles  Park  Commission, 
and  might  be  compared  to  the  Reward 
of  Merit  issued  to  good  children  in  the 
schools.    In  this  case,  however,  instead 
of  being  an  individual  card,  it  is  in  the 
form    of    a    massive    tablet    of    bronze 
whicli  states  that  the  park  which  di.s- 
jilavs  it  has  been  kept  up  to  the  highest 
.standard  of  any  in  the  city  diiring  the 
preceding  three  months.     It  is  an  at- 
tractively    engraved     bronze     w^ith     an 
ttrnamental  stand  to  support  it,  in  some 
conspicuous  place,  and  the  distinction 
which  it  gives  to  the  crew  in  the  park 
l)rompts   a   keen    rivalry   to   obtain    it. 
I^^ach  workman  does  his  best  and  the 
foreman,   of   course,    stimulates   all    to 
exert    themselves,    for    in    addition    to 
this  public  recognition,  there  is  a  sub- 
stantial bonus  tacked  on  to  the  pay  of 


This  Tablet  Sets  Forth  the  Meritorious  Work 
OF  A  GROUP  of  Park  Employes.  Los  Angeles. 


the  crew  for  that  quarter.  The  com- 
paratively small  outlay  is  said  to  be 
repaid  many  times  in  the  increased 
efficiency  of  the  men. 

GIANT  AMONG  APPLE 
TREES 

AN  apple  tree,  three  stories  high  with 
its  branches  extending  outward  over 
a  radius  of  twenty-five  feet — probably 
the  biggest  apple  tree  in  the  world — 
stands  in  the  city  of  Washington.  Land- 
scape gardeners  and  horticulturists 
throughout  the  country  have  viewed  the 
tree  and  have  pronounced  it  the  most 
giant  specimen  of  the  species.  No  one 
knows  its  age:  it  has  been  full  grown 
since  years  before  the  Civil  War.  At  a 
height  of  three  feet  from  the  ground,  the 
trunk  is  more  than  eight  feet  in  circum- 
ference. The  tree  still  bears  fruit.  To 
save  its  life,  horticulturists  have  been 
compelled  to  pour  cement  in  the  hollows 


Bringing  Home  a  Live  Opossum. 
It  is  a  cruel  method  of  transporting  the  little  creature. 
Her  tail  is  wedged  in  through  a  crack  in  the  wood. 


Huge  Apple  Tree  That  Boke  luuir  Beeoke  the 
Civil  War— and  briLL  Gives  Big  Crops. 

of  the  body  of  the  tree,  a  part  of  the 
heart  of  which  had  decayed.  This  has 
not  aflfected  its  fruit  bearing  qualities, 
however. 

RAISING  OPOSSUMS  FOR 
MARKET 

•yj-IE  latest  in  the  way  of  game  rais- 
^  ing  is  opossum  farming.  Within 
the  city  limits  of  Montgomery,  Ala- 
bama, an  ex-police  officer  is  pushing 
this  industry  with  a  good  deal  of  suc- 
cess. He  employs  as  superintendent  a 
negro  who  knows  the  'possum  from 
beginning  to  end.  In  the  spring  time, 
the  negro  superintendent  goes  into  the 
woods  and  captures  the  mother  opos- 
sum with  the  young.  As  is  well  known, 
this  animal  belongs  to  the  marsupial 
family,  which  carry  the  young  in  a 
pocket.  Thus  laden,  the  mothers  are 
easy  to  catch,  as  they  usually  carr}' 
from  six  to  a  dozen  in  this  manner. 
This  holds  even  when  the  young  ones  are 
beyond  the  pocket  bearing  stage;  for 
then  they  wrap  their  tails  about  the 
tail  of  the  mother,  hop  on  her  back  and 
ride  wherever  she  goes. 

The  opossum   farmer  thus   captures 
these   families   and    keeps    the    mother 
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until  the  young  arc  ready  to 
he  separated  from  her,  when 
she  is  cither  eaten  or  allowed 
to  go.  The  yonngf  are  then 
caged  and  fed  until  they  are 
large  enough  for  the  market. 

Tlie  o]iossum  is  not  over- 
carniverous.  though  he  lias 
been  known  to  raid  a  hen 
coop.  He  ])refers  grain,  fruit 
and  vegetables.  .-Xbove  all,  his 
palate  is  most  tickled  witli  tlie 
persimmon. 

For  marketing  purposes, 
the  opossum  is  not  unlike  the 
turkey  in  that  it  takes  about  a 
year  to  get  him  ready  for 
market  and,  when  in  good 
shape,  he  sells  for  about  the 
same  price. 

The  method  of  carrying  the  little  caj 
tive  is  a  rather  cruel  one. 


MAKING  A  TURKISH  PIPE 


revolve  the  sharpened  tube 
between  the  fingers  and  press 
it  on  the  cork.  This  will  make 
a  clean  hole  in  the  cork. 

I'ill  the  bottle  one-fourth 
lull  of  water,  and  insert  the 
tubes  as  shown  in  the  photo- 
graph :  connect  pieces  of  the 
rul)bcr  tubing  to  the  brass 
tubes,  and  connect  the  pipe  to 
the  tube  passing  to  the  bottom 
of  the  bottle,  and  the  mouth- 
piece to  the  short  end.  The 
muutlipiece  may  be  made  of 
lirass  tubing  or  a  piece  of  pipe 
stem. 


The  Last  of  thk  Maine. 

Hnr  prow  was  rfcontly 

recovered  and 

reinterred. 


'T'HE  purpose  of  a  turkish  pipe.-is  to 
'^     filter     the     smoke     through     water, 
thereby   removing   the   "bite"   and,   it   is 
claimed  also,  the  nicotine. 

To  construct  sucli  a  -  ,-r 

pipe,  procure  a  shal- 
low   a  11  d    w^  i  d  e- 
iiiouthed    bottle, 
also  a  cork  to 
fit,  about  one- 
half  foot  of 
brass  tub- 
ing  —  hav- 
incT    an    in- 


PROW  OF  THE  MAINE 

"XTILS  photograph  shows  the  prow  of 
the  U.  S.  S.  Maine — which  was  recov- 
ered in  the  Bay  of  Havana,  Cuba,  only 
a  short  time  ago — being  placed  upside 
ilown  on  a  barge.  It  had  not  previously 
been  brought  up  because,  it  being  coin- 
I)letely  severed  from  the  rest  of  the 
Maine  at  the  time  of  the  explosion  in 
1898,  it  was  not  thought  liest  to  raise  it 
until  all  of  the  cofTerdam  had  been  re- 
moved. It  was  estimated  to  weigh 
about  seventy  tons,  and  after  the 
shield  and  scrolls,  which  can  be 
plainly  seen  in  the  photo- 
graph, were  removed  to  be 
sent  to  the  United  States, 
the  balance  w^s  towed  out 
to  sea  and  sunk  near  the 
old  Alaine  itself. 
In  the  lower  foreground 


Hand-Made  "Tupkish' 
OR  Water  Pipe. 


side    diameter    of 

one-eighth     i  n  c  h — 

some  ordinary  gas  or 

nursery  tubing,  and  a 

pipe,  or  cigar  holder. 

File  a  piece  of  brass 

tubing  to  a  lengtli  of  two  inches  ;  another 

to  a  length  of  four  inches :  also  sharpen 

a  piece  of  the  same  tubing,  to  make  a 

tool    for   boring  two   holes   in   the   cork. 


are    seen    the    two    10-incti. 

guns  from  the  port  turret  of 

;,-•         the  Maine,  which  were  donated 

by  the  United  States  government 

to  the  Cuban  government,  and  will  be 

incorporated    in    a    monument    to    be 

erected  in  Havana  in  memory  of  the 

vessel. 

An<l  this,  it  is. to  be  hoped,  will  be  the 

last  of  the  sad  aftermath  resulting  from 

the    blowing    up    of    the    Maine    fifteen 

years  ago. 


PL?^ING  POLO 
IN  AUTOS 


By  R.H.Morrison 


'^...r^ 


A  TOO  SHORT  TURN   BRINGS  A   B.'iD  TUMBLE. 


A  UTO-POLO,  which  originated  at 
f\         Wichita,  Kansas,  last  summer, 

/   %       combines  all  the  dangers  and 

/  \  excitement  of  a  bullfight,  a 
^  ^  football  game  and  a  ride  in  an 
aeroplane.  The  initial  game  was  played 
in  a  big  alfalfa  field  near  Wichita,  and 
was  witnessed  by  five  thousand  people. 

Four  stripped  cars  were  used,  each 
carrying  a  driver  and  a  mallet  man.  On 
the  forward  cars,  which  did  most  of  the 
playing,  the  seats  were  removed,  leaving 
one  small  seat  for  the  driver.  A  taped 
post  served  for  the  mallet  man  or 
"jockey"  to  swing  on  while  he  wielded 
his  heavy  mallet  from  the  running  board 
of  the  car.  The  goal-tending  autos 
simply  maneuvered  near  their  points  of 
defense,  taking  no  part  in  the  battling  in 
the  middle  of  the  field. 

An  air-filled  ball,  about  the  size  of  an 
ordinary  basketball,  was  used,  and  prac- 
tically the  same  rules  that  govern  ordi- 
nary polo  obtained. 

Special  mallets  were  made,  about  the 
shape  of  an  ordinary  croquet  mallet,  but 
with  a  much  heavier  head.  The  ordinary 
croquet  maUets  were  first  tried,  but  the 
"backfire"  from  striking  the  ball  from  a 
fast  moving  car  was  so  powerful  that  the 


substitution  was  necessary.  The  heads  of 
the  mallets  weigh  about  three  pounds  each. 

The  game  at  Wichita  was  played  in 
four  ten-minute  periods — with  an  inter- 
mission of  five  minutes  between  periods — 
that  being  about  as  long  as  an  engine  will 
keep  cool  under  the  fierce  driving  the 
game  requires.  The  field  was  1.100  feet 
long  and  800  feet  wide,  with  goal  posts 
at  each  end  set  60  feet  apart.  The  object 
of  the  game  is  to  drive  the  ball  between 
the  goal  posts  defended  by  the  opposing 
team. 

To  distinguish  the  teams,  the  players 
on  one  side  wore  red  sweaters,  and  were 
called  the  "Red  Devils,"  while  those  on 
the  other  side  wore  gray  sweaters,  and 
were  known  as  the  "Gray  Ghosts." 

In  addition  to  the  ])layers,  there  was  a 
referee  and  a  timekeeper.  The  former 
followed  the  players  in  his  own  car,  took 
charge  of  the  ball  when  it  went  out  of 
boundaries,  and  decided  all  fouls  and 
other  infringements  of  the  rules.  There 
was  also  an  official  surgeon  on  hand  in 
case  of  accident. 

At  the  beginning  of  the  game,  the 
referee  placed  the  ball  in  the  middle  of 
the  field,  while  the  players  lined  up  be- 
liind  their  respective  goal  lines,  with  the 


BLOCKING  OFF  THE  OPPOSING  CAK. 


engines  of  their  cars  running.  At  the 
crack  of  the  referee's  pistol,  the  two 
"forwards"  started  like  a  flash  and  raced 
for  the  ball,  the  cars  going  at  a  speed 
close  to  sixty  miles  an  hour.  The  "Red 
Devil"  macJiine  reached  the  ball  first  and 
the  mallet  man  made  a  drive  of  fifty 
yards.  The  driver  of  the  "Gray  Ghost" 
machine  stopped  short  and  made  a  skid- 
ding turn,  bringing  his  car  up  on  two 
wheels.  By  throwing  his  weight  against 
the  steering  gear,  he  managed  to  right 
the  car,  and  came  around  in  time  to 
block  the  "Red  Devils'"  rush  for  the 
goal.  The  first  period  ended  with  one 
goal  apiece,  and  thereafter  the  defense 
of  each  team  became  so  perfect  that  no 
further  scoring  was  done. 

Many  thrilling  incidents  occur  during 
the  playing  of  auto-polo.  When,  for  in- 
stance, one  car  reaches  the  ball  ahead  of 
the  opponent,  and  the  mallet  man 
smashes  the  ball  out  of  reach,  it  is  then 
up  to  the  driver  of  the  second  car  to 
perform  the  difficult  feat  of  turning  com- 
pletely about  in  a  space  of  a  hundred  feet 
or  less,  while  traveling  forty  miles  or 
more  an  hour.  Often  too  short  a  turn 
is  attempted,  and  the  players  are  thrown 
out,  the  car  turning  over.  An  accident 
of  this  sort  is  not  as  serious  as  it 
might  appear,  however,  as  each  car  is 


equipped  with  a  hoop-like  arrangement 
of  steel  above  the  driver's  seat,  which 
prevents  the  car  from  falling  on  the 
players.  Such  an  upset  invariably  brings 
the  spectators  to  their  feet.  It  is  more 
e.xciting  than  football. 

Another  thrill  is  furnished  when  the 
ball  is  in  play  with  two  machines  racing 
after  it  along  the  side  lines,  each  attempt- 
ing to  prevent  the  other  from  getting  it, 
and  to  drive  it  toward  his  opponent's 
goal  without  knocking  it  out  of  bounds, 
and  at  the  same  time  trying  to  keep  from 
running  into  each  otlier. 

The  problems  of  the  driver  are  many 
and  often  vexing.  He  must  watch  the 
ball,  the  opposing  drivers,  the  position  of 
the  goal  posts,  and  the  proximity 
of  his  own  car  to  foreign  territory, 
and  at  the  same  time  seize  every  chance 
to  get  and  keep  his  mallet  man  in  good 
position  for  a  clean,  effective  drive.  In 
doing  this  he  may  speed  with  all  his 
might  to  a  certain  point,  then,  realizing 
that  he  is  wrong,  suddenly  reverse. 
Cutting  down  from  high  speed  to  a  sud- 
den stop,  getting  from  slow  speed  to  high 
speed  in  the  quickest  time  and  most 
eiifectively  without  killing  his  engine, 
turning  over,  or  skidding,  constitute 
0  some  of  the  other  difficulties  with 
which  the  driver  has  to  contend. 


V-^ 


A  CLEAN    DRIVE  OF  THE  B.^LL. 
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INTERIOR  OF  THE  FISHER  NON  SINKABLE  LIFEBOAT. 


LIFEBOAT    THAT    CAN'T    SINK 

By 
P.    HARVEY    MIDDLETON 


A  FTER  over  twenty  years  of  work, 
/\         Harry   Fisher    of   New   Zea- 
/  \        land  has  perfected  a  lifeboat 
/      \       which,  to  use  his  own  words, 
X         ]&.    "cannot  be  sunk  unless  it  is 
cut    in    iialf."      He   adds :    "I    have    had 
experimental    models    crash    into    heavy 
ships  in  the  roughest  seas,  have  rammed 
gaping  holes  in  the  outer  protection  of 
the  boat,  and  have  put  it  through  every 
test   that   a   lifeboat   would   be   likely   to 
encounter,    and    the    result    is    complete 
confidence  in  its  ability  to  withstand  any- 
thing." 

The  safety  of  the  boat  was  strikingly 
demonstrated  at  a  try-ont  at  Toronto, 
where  the  boat  was  built.  The  lifeboat 
was  attached  by  flanges  to  a  steel  girder 
raised  thirt\-  feet  in  the  air  above  the 
deck  of  a  vessel,  and  was  supposed  to 


run  to  the  end  of  the  girder  and  then 
drop  into  the  water.  The  boat  was  loaded 
with  eager  volunteers.  All  went  well 
until  the  boat  had  rolled  about  half  the 
length  of  the  girder,  when  the  attach- 
ments broke  and  the  lifeboat  dropped  to 
the  edge  of  the  vessel  and  bounded  into 
the  water.  Before  the  spectators  had  time 
to  scream,  the  lifeboat  bobbed  tip  serenely 
about  forty  feet  away,  and  one  of  the 
crew  merrily  waved  a  flag  through  one 
of  the  portholes.  A  huge  hole  was  stove 
in  the  side  of  the  outer  compartment,  but 
the  craft  settled  down  to  the  level  of  the 
inner  shell,  and  continued  to  float  easily. 
The  present  boat  is  twenty-four  feet 
long,  being  somewhat  larger  than  the 
model  used  by  the  inventor  in  Xew  Zea- 
land. It  is  a  cylindrical  shaped  body  and  is 
constructed  entirely  of  steel,  with  conical 
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at  will, 
this 


ends  forming 
separate  com- 
partments by 
means  of  bulk- 
heads. T  h  e  s  e 
conical  ends, 
utilized  for  the 
storage  of 
water  or  en- 
gine fuel,  are 
air-light.  P.ear- 
ings,  attached 
to  the  bulk- 
heads, hold  in 
suspension  a 
three  -  quarter 
cylinder  of  les- 
ser diameter, 
and  allow  the 
larger  or  outer 
shell  to  roll  or  turn 

P'assengers  enter 
queer-looking  craft- 
which  at  first  glance 
resembles  a  new 
variety  of  torpedo 
or  submarine  — 
through  two 
horizontally 
sliding  doors 
on  the  top.  In- 
side  the  car 
proper,  seats  of 
wire  netting  ex- 
tend lengthwise 
along  the  sides. 
These  seats  accom- 
modate forty  passen- 
gers, andthere  is 
standing  room  for  as 
many  more  in  the  central 
portion  of  the  car.  In  the 
conical  ends  of  the  boats, 
which  are  fitted  up  as  obser- 
vation compartments  and  signal  quarters, 
there  is  room  for  two  seamen.  On  the 
opposite  side  of  the  entrance  there  are 
two  emergency  doors  for  use  in  case  the 
boat  should  be  beached  bottom-side  up. 

On  the  outer  shell  are  footboards 
hinged  to  fold  up  when  the  lifeboat  is 
aboard  ship,  and  fitted  with  life-lines 
which,  when  caught  by  persons  in  the 
water,  fall  down  and  form  a  platform  on 
which  they  may  get  footing,  and  the\- 
may  also  grasp  handrails  attached  to  the 
outer  shell.    Communicatijon   valves   are 


Ready  for  the  Launching. 


Diving  Head  First.  Loaded 
WITH  Passengers. 


])rovided  be- 
tween the  in- 
terior and  ex- 
t  c  r  i  o  r,  and 
daylight  comes 
in  through 
w  i  n  (1  o  w  s  on 
the  bulkheads 
at  the  upper 
])  a  r  t  of  the 
cone  bases. 

Ever  since 
tlie  accident  at 
Toronto,  the 
launching  has 
been  accom- 
]:)  1  i  s  h  e  d  by 
means  of  a 
capsizable 
metal  cradle 
with  releasing  clips  to  allow 
the  lifeboat  to  roll  over- 
board quickly  in  an 
emergency.  The  mo- 
tive power  of  the 
boat  is  furnished 
by  the  passen- 
gers, who  turn 
the  propeller 
with  a  rail 
lever,  driving 
the  boat  along 
at  about  five 
miles  an  hour. 
Food  and  water 
can  be  stored  in 
considerable  quan- 
tities in  the  lockers 
under  the  seats. 
'In  the  almost  impossible 
event  of  the  boat's  being 
sunk  temporarily  by  soine 
tremendous  weight,"  said 
the  inventor,  "provision  has 
been  made  for  the  shutting  ofif  of  all  air 
outlets,  thus  making  the  boat  an  air-tight 
compartment.  Forty  passengers  could 
remain  alive  three  minutes  with  the  air 
supply  in  the  boat  itself. 

"One  of  the  principal  advantages  is  the 
speed  with  which  the  boat  may  be 
launched.  At  a  recent  try-out  in  Canada, 
the  boat,  loaded  to  capacity  with  passen- 
gers, was  launched  in  the  record  time  of 
thirty  seconds.  At  night  a  heavy  battery 
supplies  light  at  both  ends  of  the  boat, 
and  makes  it  visible  for  many  «iiles." 


NINE-THOUSAND-WIRE 
CABLE 


Sections  of  Cables  Used  in  the  Con 

STRUCTION   OF  NEW   YoRK  CiTY'S 

Great  Suspension  Bridges. 


CECTIONS    of   the 
•^  main    cables    of    the 
three   great    East    River 
suspension   bridges 
which  connect  New  York 
with    the    Long    Island 
cities,  are  shown  in  the 
illustrations.  The  largest 
is  that  of  the  Manhattan 
bridge  cable,  the  construction   of  which 
required  over  L526  tons  of  wire,  contain- 
ing 9,472  separate 
strands,    making   a 
cable  having  a 
diameter    of    20^4 
inches.    The    other 
cables  are  those  of 
the    Brooklyn    and 
Williamsburg 
bridges,  respect- 
ively.   In  the  erec- 
tion of  these  mon- 
ster bridges  it  is  the 
practice    fi  r  s  t    to 
build    a   temporary 
foot-bridge    reach- 
ing from  shore   to 
shore.  This  is  used 
in  the  handling  of 
the  wires  contained 
in  the  main  cables, 
of  which  there  are, 
for     each    of    the 
suspension  bridges, 
four  and  these  are 
composed  of  sepa- 
r  a  t  e     wires     laid 
parallel    with    one 
another.  The  wires 
are  coiled  on  large 
reels    as    they    are 
drawn  at  the  fac- 
tory, and  these  in 
turn  are  shipped  to 
the  bridge  site  and 
mounted     so     that 
the  wire  can  be  run 


off  and  carried  over  the  tops 
of  the  towers,  and  looped 
around  steel  bars  anchored 
in  masonry  at  the  ends  of 
the  bridge. 

A  number   of  wires  are 
laid  in  together  forming  a 
strand    and    these    are    all 
bound  firmly  together,  making  a  strong 
cable.     After     the     completion     of     the 
cables,    wire    ropes 
are   looped   around 
them     with     com- 
paratively    brief 
spaces   between. 
The  ends  of  these 
cables  are  attached 
to  sockets  and  thus 
make   connections 
between    the    main 
cables    and    the 
fl  o  o  r  i  n  g   of   the 
bridge. 


SHEATHING  DOLLS 

THE-  TftCZS5lXY<yVtVTU.ATi9H 
BY    SHO'WINCi 

AlC  POLLUTION  OF  ft  CLOSrC  HOOK 


PINEAPPLE 

THAT 
STARTLES 


H' 


Tea  MUCH  FKE5H  ATE.  IS  JUSI  nrfeU<i« 


.\  Strong  Argument  for  the  Open  Window. 
These   drawings  were  made  from   a  model    at  an 
hibit  in  Chicago.    The  idea  is  that  of  Dr. 
C.  St.  Clair  Drake,  of  Chicatro. 


[ERE  is  a  con- 
crete contra- 
diction of  the  state- 
ment that  the  cam- 
era cannot  lie.  Fake 
photographs,  in 
w  h  i  c  h  a  fish  is 
shown  as  being 
very  much  larger 
than  the  man  who 
h?s  caught  the 
huge  finny  crea- 
ture, in  which  a 
monster  ear  of  corn 
is  seen,  larger  than 
the  farm  house  at 
its   side,  etc.,  are 
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not  at  all  iiiuisiial. 
however,   is   such 
gree   of 
secured 


Seldom, 
a   de 

verisimilitude 

as    in    the 
accompanyinj: 
tration  of  a 
apple    compa 
as    to    size    i 
<,>nl)»    with    ll 
p  i  s;  m  y  c  o  w 
and    man,    bi 
with  the  tree 
the  very  hillti 
itself.    This    i 
niarkablc  p  i  ( 
of     deception 
is    further- 
ed by  the 
fact   that 
a  human 
being-  is 

seen   climbing   right 
up    the    side   of   the 
monster  piece  of 
fruit.  As  a  matter  of 
fact,   of  course,   the 
ingenious  p  h  o  t  o  g- 
rapher  has  grouped 
together  three  separate  photos,  the 
basis    for    this    composite    result 
being  the  placid  scene  of  contented 
cows  grazing  in  the  nieadows.     It 
was  easy  to  superimpose  upon  this 
a   separate  photo  of  a 
pine  apple,   but   it   was 
indeed  a  clever  trick  to 


A  Hansom  in  a  Museum. 
Perhaps  the  quaintest  sight  in  the  London  Mu- 
seum is  this  hansom  cab.  Since  this  type  of  vehi- 
cle is  becoming  so  rare  in  London  it  was  thought 
advisable  to  secure  a  specimen  before  it  was  too 
late,  so  the  "relic"  confronts  the  visitor  as  a  sad 
reminder  of  tbe  swift  passage  of  time. 


give  the  finishing  touch  by 
the  ])crfectly  natural  pose 
■^    of  the  climbing  man. 

U.  S,  MAY 

SEIZE 
PATENTS 

y  II  E     S  u- 
•'•     p  r  e  m  e 

I'lnirt  has  ruled 
that     the     gov- 
eninient  has  the 
c  (institutional 
ri^lit   of   eminent 
omain  in  making 
use  of  patents.  Both 
le  Navy  and  the  War 
departments  expect  to 
exercise  a   freer  hand 
in  the  future  in  appro- 
jiriating    patent    ideas 
of    inventors,    who 
often  cause  delays  un- 
til the  matter  of  com- 
p  e  n  s  a  t  i  o  11  is  deter- 
mined. 


THE  CATTLE   DON'T    SEEM   TO    BE   AT  ALL  STARTLED   BV  THIS  ENORMOUS  PINEAPPLE 

IN   THEIR  MIDST. 


Nature  Makes  Some  Im 
Grand 


GIANT 
MUSHROOMS 

TWI  ONUMENT 
■'*•'•  Park,  near 
Colorado  Springs, 
Colorado,  contains 
some  queer  freaks 
of  Nature.  Among 
the  most  singular 
is  a  group  of  light 
grayish -yellow 
sandstone  pillars, 
twenty  or  more 

feet  high,  capped  with  thin  layers 
of  dark-colored  rock,  which  resemble 
the  tops  of  giaiit  mushrooms  that  have 
shriveled  and  partially  dried  up.  The 
dark  colored  capping  being  of  a 
much  harder  rock  than  the  pillars  has 
to  some  extent  jirotected  the  latter  from 
disintegration.  The  climate  of  Colorado 
being  extremely  dry,  the  weathering  of 
these  rocks  progresses  at  a  much  less 
rapid  rate  than  would  be  the  case  were 
they  situated  in  the  region  of  heavy  rain- 
fall east  of  the  Mississippi  River.  This 
fact  accounts  for  the  great  number  of 
strange  rock  forms 
the  arid  region,  the 
process  of  disin- 
tegration being 
relatively  slow.  In 
the  East  where 
rocks  gather  an 
excess  of  moisture 
and  then  freeze 
and  thaw,  they 
deteriorate  much 
more  rapidly.  This 
is  noticeable  in  the 
case  of  several  his- 
t  o  r  i  c  monuments 
which  have  been 
moved  to  the 
United  States  from 
the  dry  desert 
lands  of  Egypt, 
where  they  have 
stood  unchanged 
for  centuries ;  but 
under  the  climatic 
conditions  of  our 
Eastern  States  they 
are  already  show- 
ing signs  of  change 

anH     HUintpcrral-inn         C,i.\Kr  Cactus  foLE   Ihai 

ana   aisiniegration.  telephone  lin 


CACTI  FOR 
PHONE  POLES 


B^ 


iTATioN  Mushrooms  ON  a 
Scale. 


ETWEEN  the 
Soldier  Camp 
Ranger  Station  in 
the  Catalina  forest, 
in  southern  Ari- 
zona,  and  the 
supervisor's  office, 
a  telephone  line, 
thirty  miles  in 
length,  has  unusual 
supports  for  the 
wires.  Members  of  the  giant  cactus, 
or  sahuaro,  do  service  as  poles  for  many 
miles.  These  "trees"  which  often  grow 
to  a  height  of  forty  feet,  are  found  in  the 
foothills  and  canyons  of  the  southwest- 
ern States.  They  bear  edible  fruit  and 
are  favored  nesting  places  for  birds  as 
well  as  secure  retreats  for  many  small 
animals.  One  army  officer  calls  these 
cacti,  "strange,  ungainly,  helpless  looking 
objects  which  seem  at  times  to 
stretch  out  clumsy  arms  appeal- 
ingly  to  the  traveler,  and  which 
recall  the  uncouth  vegetation  of 
the  carboniferous  era." 

When  too  short, 
the  cacti  are  pieced 
out  with  uprights 
securely  fastened 
to  the  main  stalk. 
For  a  distance  of 
perhaps  twenty 
miles  the  telephone 
wires  are  strung 
on  poles,  alternat- 
ing one  cactus  with 
two  redwood. 
Brackets  for  hold- 
ing the  wires  are 
attached  to  the  liv- 
ing plant. 

The  result  has 
been  less  satisfac- 
tory than  was  an- 
ticipated and  for 
a  peculiar  reason. 
The  cacti  are  espe- 
cially susceptible  to 
destruction  by 
lightning,  and  have 
often  to  be  re- 
placed with  wood 
poles. 


hORMS  ONE  OP    MAN^     IN   A 

F,  IN  Arizona. 


A» 


REMAKING    THE    MISSISSIPPI'S    BED 

By 
H.  R.  MORTON 


IN  the  vicinity  of  East  St.  Louis,  Illi- 
nois. tiic\'  are  makintif  over  the  bed 
of  the  Mississi])]ii.  Tlie  sH])perv  old 
mattress  on  wiiich  the  I'athcr  of 
\\"aters  has  rested  for  so  many  years 
is  being  thoroughly  stirred  up  and  sup- 
plied with  new  bed  linen.  The  stirring 
is  done  by  means  of  an  enormous  electric 
dredge,  which  every  twenty-four  hours 
digs  up  something  like  15.000  cubic  yards 
of  material,  to  be  deposited,  through  a 
discharge  pipe,  upon  the  shore  a  c|uarter 
of  a  mile  from  the  river's  edge.  The  new 
linen  is  simply  the  sand  which  the  river 
is  constantly  depositing  on  its  bed. 

All  this  is  the  result  of  a  huge  engi- 
neering project  now  being  carried  on  by 
the  East  Side  Levee  and  Sanitary  Dis- 
trict, which  is  a  municipality,  created  in 
1908  by  the  Illinois  Legislature,  for  the 
purpose  of  protecting  the  American  bot- 
toms from  overflow  and  to  correct,  by 
the  construction  of  canals  and  sewers,  the 
unsanitary  conditions  prevailing  there. 
The  work  involves  the  reclamation 
of  150  square  miles,  ha 
property  value  of  $100 
OCO.OOO.  and  will  co 
$6,500,000  to  complete. 
The  American  IJot- 
toms  comprise  that 
part  of  the  Illinois 
shore  on  which  is 
located  the  city  of 
East  St.  Louis  and 
seven  villages, 
■lying  opposite  the 
city  of  St.  Louis, 
Missouri.  The 
board  controlling 
^he  East  Side 
Levee  and  Sanitary 
District  has  juris- 
diction for  a  dis- 
tance of  approx- 
i  m  a  t  e  1  y  eighteen 
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T.  N.  Jacobs. 

The  engineer  who  has  charge  of  the  work  of  reclaimini? 

150  square  miles,  near  East  St.  Louis.  Illinois. 


miles  along  the  river,  and  here  it  is  con- 
structing levees  of  the  strongest  and  most 
modern  design. 

The  first  work  undertaken  is  the  driv- 
ing of  a  strong  pile  bulkhead,  parallel  to 
and  thirty-two  feet  from  the  outer  har- 
bor line.  Then  a  willow  mattress,  eighty 
feet  in  width,  heavily  loaded  with  rock, 
is  laid  on  the  river  bottom,  fastened  to 
the  ]iile  bulkhead.  Then  a  second  row 
of  Idling,  stronger  than  the  first,  is  driven 
through  the  mattress  on  a  line  eight  feet 
farther  out.  The  space  between  the  bulk- 
heads is  then  filled  with  large  stones 
forming  a  solid  rock  dyke  parallel  with 
the  stream  at  the  new  shore  line. 

Inside  the  levee  the  land  is  being  filled 
in  and  raised  to  the  proper  level  by 
pumping  sand  from  the  river.  The  total 
amount  to  be  filled  in  will  approximate 
15,000,000  cubic  yards,  which  means  a 
private  expenditure  by  the  property  own- 
ers affected,  who  have  obligated  them- 
selves to  carry  out  the  work,  of  about 
$3,000,000.  It  also  means  the 
lamation  of  an  immense 
nt  of  valuable  indus- 
trial property,  and  the 
addition  to  the  cities  in 
the  American  Bottoms 
of  large  taxable 
values. 

It  is  this  fill-in  work 
which  the  electric 
dredge  St.  Louis, 
under  charge  of 
Captain  H.  T.  Far- 
mer, is  accomplish- 
ing. The  St.  Louis 
is  one  of  the  very 
few  electric 
dredges  in  the 
country,  the  major- 
ity being  plants  op- 
erated by  steam.  It 
is  equipped  with  a 
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20- foot  centrifugal  pump  driven 
bj'  a  1 ,000-horsepower  motor. 
This  powerful  pump  is  the  busi- 
ness end  of  the  plant.  It  forces 
the  sand-laden  water,  taken  from 
the  river,  through  the  huge  dis- 
charge pipe.  A  piece  of  steel 
construction,  twenty  feet  in 
length  and  known  as  a  "ladder", 
supports  a  manganese  cutter, 
weighing  8,000  pounds,  and 
driven  by  a  75-horsepower 
motor.    This   cutter   is   lowered 


Elkctric  Drkdge  Uskd  to  Dig  up  the  Bottom  of 
Mississippi  River. 


into  the  water  by  means  of  the  steel  lad- 
der, and  its  rotation  agitates  and  loosens 
the  sand  and  gravel  so  that  the  material 
is  carried  through  the  discharge  pipe 
when  the  water  is  sucked  in  by  the  pump. 
Looking  into  the  future,  those  nearest 
the  undertaking  have  visions  of  a  Pitts- 


DiscHARGE  Pipe  that  Deposits  15.000 
Cubic  Yards  of  Sand  Every  Hour. 


burgh  on  the  shores  of  the  Mis- 
sissippi, opposite  St.  Louis.    Ac- 
cording  to    Mr.   T.    N.   Jacobs, 
Chief  Engineer  of  the  East  Side 
Levee  and  Sanitary  District,  fac- 
tory  promoters   who   heretofore 
have  been  kept  away  by  fear  of 
yearly  floods  will  now  be  anxious 
to  establish  here,  near  inexhaust- 
ible   coal    mines    and    unequaled 
transportation  facilities,  combin- 
ing   railroad    and    river    transit. 
The  people  interested  in  reclaim- 
ing   this    great    territory    see    factories, 
warehouses,  railroads,  wharfs,  and  many 
other  indications  of  progress  and  industry 
springing  up  almost  as  soon  as  the  re- 
claimed land  is  improved.    It  is  evidently 
sometimes  very  profitable  to  shake  up  an 
old  bed. 


THK   FEED 

WIRES 

RUN  OVER 

THE  GROUNDS 

ON  POLES. 


ONE  OF 
SEVERAL  CON- 
TROL STATIONS  ON 
THE  GOVERNMENT 
FARM  IN  VIRGINIA. 


FARMING    WITH    CHARGED    WIRES 

By 
W.P.KENNEDY    and    V.  W.    KILLICK 


BEFORE  the  expiration  of  an- 
other six  months,  the  United 
States  Government  will  know 
positively  whether  plant-grow- 
ing by  electricity  is  a  paying 
proposition. 

At  the  experimental  station,  operated 
by  the  Department  of  Agriculture,  across 
the  Potomac  from  Washington,  in  Vir- 
ginia, the  superintendent  of  the  station, 
Dr.  J.  Lyman  Briggs,  aided  by  electric 
current,  is  growing  onions,  radishes, 
other  hardy  garden  vegetables  and  grains 
of  various  kinds.  So  far  he  has  been 
unable  to  estimate  the  cost  of  the  arti- 
ficial  production.     It   is   barely   possible 

//? 


that  the  end  is  not  worth  the  means, 
although,  as  yet,  he  has  struck  nothing 
that  would  indicate  that,  financially,  the 
electrical  farm  is  an  impossibility. 

Poles  are  placed  over  a  tract  of  ground, 
an  acre  and  a  half  in  extent.  These  poles 
are  set  at  regular  intervals.  The  feed  wires 
placed  over  them  give  the  appearance  of 
a  grape  arbor.  At  short  distances  other 
wires,  which  are  connected  with  the  main 
feeders,  are  dropped  to  the  ground,  and 
the  pieces  of  metal  attached  to  the  end  of 
each,  are  buried.  The  current  in  this  way 
is  thrown  into  the  earth  at  the  very  roots 
of  the  plants. 

A  series  of  control  stations  are  placed 
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about  the  small  farm,  so  that  the 
scientist  can  electrify  one  section  without 
disturbing  the  others. 

"The  principle  of  using  electricity  to 
promote  the  growth  of  plants  has  been 
exploited  to  a  considerable  extent  in 
Europe,  notably  in  England,  by  Sir 
Oliver  Lodge,  the  famous  scientist,"  Dr. 
Briggs  says.  "In  my  previous  work  this 
year,  conducted  upon  wheat  in  the  same 
field  where  all  the  experiments  are  now 
being  conducted,  I  have  followed  the 
principles  laid  down  by  him.  My  appa- 
ratus, up  to  this  time,  has  been  so  crude, 
however,  that  the  results  have  been  dis- 
appointing." 

Dr.  Briggs  is  working  on  the  theory 
that  by  electrifying  the  earth  at  certain 
times  and  in  specified  manners,  the 
growth  of  the  plants  can  be  speeded. 
Though  the  warmth  of  the  earth  in  which 
the  roots  of  the  plants  are  located  differs, 
when  electrically  treated,  from  that  of 
natural  or  sun  heat,  yet  the  vigor  im- 
parted by  the  electrical  currents  makes 


them  hardy  enough  to  withstand  a  con- 
siderable degree  of  cold. 

While  this  work  is  going  on  in  Vir- 
ginia, a  different  phase  of  it  is  being 
tried  out  in  the  Far  West,  by  private 
enterprise,  in  dry-farming. 

Now,  success  in  dry-farming  entirely 
depends  upon  the  power  of  the  capillary 
attraction  overcoming  the  force  of 
gravity  acting  upon  the  underground 
moisture,  that  is,  the  purpose  is  to  con- 
serve the  moisture  already  in  the  soil. 

In  many  of  the  so-called  arid  regions, 
it  has  been  noted  that  the  surface  earth, 
for  a  depth  of  one  foot  to  eighteen  inches, 
is  often  too  dry  to  germinate  seed  while 
just  a  little  below  this  depth  it  is  quite 
moist.  This  moisture,  however,  is  too 
deep  to  assist  plant  life  unless  the  roots 
are  .sufficiently  long  to  be  able  to  pene- 
trate the  moist  strata.  Vegetable  crops 
and  other  shallow-rooted  plants  are  un- 
able to  survive  such  conditions ;  in  fact, 
their  seed  will  not  even  sprout  unless 
water  is  applied  from  the  surface. 


A  CONTROL  STATION   AS  IT  LOOKS  INSIDE. 


114 


TECHNICAL    WORLD    MAGAZINE 


Tlie  exhaustive  investigation  made  on 
the  sillily  of  liry-fanniiig  has  not  pro- 
ihiced  any  starthnjj  residts  up  to  the 
present  time,  and  beyond  the  fact  that 
the  more  perfectly  the  surface  soil  is  pul- 
verized the  greater  is  the  amount  of 
moisture  retained,  tliere  has,  strictly 
speaking,  been  little  advancement  made. 

But  along  comes  W.  J,  Anson,  of  \'an 
Xuys,  California,  with  a  unique  and 
simple  method  to  facilitate  cajjillary  al- 


and protrudes  above  the  surface  of  the 
ground,  |)ermitting  a  free  circulation  of 
air  all  through  the  tiling  under  the 
ground.  Running  through  each  row  of 
tiles  is  an  ordinary  copper  wire,  the  ends 
of  which  are  exposed  to  the  atmosphere. 
To  one  end  of  this  wire  is  attached  a 
small  piece  of  sheet  copper,  to  act  as  a 
positive  electrode,  and  to  the  other  end 
a  piece  of  sheet  zinc,  to  do  service  as  a 
negative  electrode. 


Dry  Farming 
With  Electricity  at 
Van  Nuvs.  California. 
Laying  tile  and  running 
wires  ttirough. 


traction  in  the  ground  by  the  application 
of  electricity,  and  he  has  demonstrated 
his  process  to  be  successful. 

The  Anson  method  is  a  sub-irrigation 
process.  A  row  of  hollow,  terra  cotta 
tiles  are  laid  loosely  together  and  buried 
underground  about  eighteen  inches  below 
the  surface.  The  last  tile  at  the  end  of 
each  row  is  turned  nn  at  a  right  ane^le 


The  Electrifying  Apparatus  Installed. 
The  tiles  are  shown  projectine  above  the  ground. 


CLOVER  LAWN,  PALMS  AND  FIR  TREES  SUCCESSFULLY  GROWN   ON   PRACTICALLY 
LAND  THROUGH  THE  AGENCY  OF  THE  ELECTRIC  SUB  IRRIGATION  SYSTEM. 


Mr.  Anson  claims  that  the  atmospheric 
electric  finds  its  way  to  these  small 
"aerials"  and  a  mild  static  current  is 
stimulated  through  the  buried  row  of 
tiling.  At  night  the  cool  and  heavier  air, 
settling  in  the  hollow  of  the  tiling,  is  con- 
densed through  being  acted  upon  by  the 
electrical  current,  and  this  produces  a 
considerable  quantity  of  moisture  in  the 
tiling  which  serves  to  attract,  upward, 
more  moisture  from  the  deeper  soil. 

On  his  ten-acre  ranch,  Mr.  Anson  has 
established  an  experimental  farm.  On  a 
plot  of  dry  ground  that  had  not  received 
rain  for  three  months  and  on  which  his 
sub-irrigation  process  had  been  installed, 
he  germinated  the  seed  and  grew  to  full 
maturity,  without  a  drop  of  water  being 
applied  to  the  land,  thirty-eight  varieties 
of  vegetation,  including  beans,  sweet 
corn,  pop  corn,  cantaloupes,  watermelons. 


sugar  beets,  alfalfa,  tomatoes,  sugar 
parsnips,  cabbage,  cucumbers,  Hubbard 
squash,  summer  squash,  golden  squash, 
lima  and  Chili  beans,  spinach,  lettuce, 
radishes,  peanuts,  sweet  and  Irish  pota- 
toes, Egyptian  corn  and  clover.  The 
flavor  of  this  produce  was  superior  to 
that  grown  by  the  old-style  irrigation 
methods  and  the  texture  of  the  stuff  more 
delicate. 

Not  only  did  he  meet  with  complete 
success  in  producing  the  above  crops  dur- 
ing the  middle  of  a  hot,  sultry  summer, 
but  on  a  portion  of  the  land,  from  which 
he  had  harvested  a  barley  crop,  he  re- 
planted, immediately,  to  sweet  potatoes 
and  secured  an  excellent  crop  of  the 
latter,  also. 

It  cost  the  inventor  approximately  $85 
per  acre  for  material  and  labor  to  install 
and  operate  his  apparatus. 


lis 
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THE  FIRST  AND  LAST  LOCO- 
MOTIVE 

•yilMSE  are  the  first  and  the  latest 
locomotives  to  be  operated  on  the 
Great  Northern  Railway,  and  they  illus- 
trate ;the  marvelous  progress  in  trans- 
portation of  the  last  half  century.  The 
\\'i]liani  Creeks — at  right — was  liuiU  at 
Patterson  in  1861  by  Smith  and  Jackson. 
Its  drivins.;  wheels  were  (^^  inches  in  di- 
ameter and  its  cylinder  12  by  22  inches. 
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Built  in  1912.     • 

Its  weight  was  57,000  pounds.  The  big 
mallet  engine  known  as  "The  Bull 
.Mooser,"  which  was  put  into  service  just 
before  the  presidential  election,  has  cyl- 
inders twenty-eight  by  thirty-two  inches 
and  forty-two  by  thirty-two  inches, 
weighs  604,000  pounds  and  has  active 
power  of  100,000  pounds. 


LATEST  MARINE  WONDER 

'X'HE  latest  and  one  of  the  most  aston- 
*■  ishing  marine  wonders  of  the  world 
has  just  been  brought  to  light  and 
doomed  hereafter  to  a  dry  land  existence. 
This  picturesque  monster  is  a  giant  sun 
fish.  He  measures  10^  feet  in  width,  9 
feet  in  length  and,  in  life,  weighed  2,000 
pounds.  He  was  recently  captured  some 
fifty  miles  in  the  Pacific  Ocean,  off  the 
lower    California    coast,    by    a    motor 


liUILT   IN    ISl.l, 

fishing  schooner.  He  was  actually  taken 
for  a  whale  when  first  sighted.  He  did 
not  prove  to  be  such  a  fast  swimmer, 
as  might  have  been  expected  and  con- 
sequently he  was  run  down  quickly  and 
harpooned. 

The  enormous  skin  was  purchased  by 
a  New  York  museum,  and  has  just  been 
mounted  for  exhibition.  The  tremendous 
size  of  the  fish  can  be  gathered  from  the 
figure  of  the  standing  man  near  the  head. 
Such  herculean-sized  monsters  are  rare, 
however,  though  many  weighing  from 
500  to  800  pounds  are  to  be  seen  in 
tropical  and  temperate  seas.  The  skin 
has  a  brilliant  silvery  appearance  and  at 
night  is  highly  phosphorescent. 


Latest  Marine  Wonder 


WELL  OPERATES  ELECTRIC 
PLANT 

ARTESIAN  or  flowing  wells  are 
widely  used  for  irrigation  in  the 
West  and  for  general  water  supplies  in 
various  parts  of  the  country,  but  seldom 
foi  such  an  ambitious  purpose  as  oper- 
ating an  electric  plant.  This,  however, 
is  a  use  to  which  such  a  well  is  put  by  a 
farmer  at  Midville,  Georgia.  The  well 
has  a  sufiicient  head  of  water  to  run  a 
small  eletcric  plant  which  supplies  the 
house  and  barn  with  light,  and 
power  enough  to  run  a  farm 
mill,  chopper,  and  other  appli- 
ances such  as  are  usually  op- 
erated,by  progressive  farmers, 
with  a  small  gasoline  engine. 
In  addition  to  this  the  well 
furnishes  an  ideal  pure  water 
supply  for  the  house  and 
farm,  the  fluid  being  piped  by 
the  power  supply  from  the 
electric  plant.  The  water 
thus  does  double  duty.  Since 
the  supply  from  the  well  is 
ample,  the  owner  is  figuring 
on  irrigating  his  garden  land 
and  thus  growing  double 
crops  without  any  fear  of 
drought. 

J* 

THE  WORLD  LOVES  A 

FAT  MAN 


r\0  you  know  why  fat  men 
*^  always  laugh?  It's  be- 
cause the  world  insists  that 
they    shall.      Here's    Charles 

Jackson,  of  Cam- 
bridge, Mass.  He 
tells  us  that  the 
world  has  flatfoot- 
edly  insisted  that 
lie  laugh  and  be 
happy.  He's  extra 
fat,  and  weighs  608 
pounds.  "It  seems 
as  if  people  could- 
n't bear  to  see  a 
quarter  -  of  -  a  -  ton 
man  in  trouble,"  he 
said.  "It's  just  like 
this." Jackson  says: 

"Fattest  Man  in  the  <(iin  r  01 

WORLU."  Is  His  Claim.  When  I  was  21 


Windmill  on  a  Tree. 

A  giant  tri'f  in  OrL-[:on  is 
used  as  a  windmill  tower,  a 
pigeon  house  and  water 
works;  besides  as  carrier 
for  a  clothes  reel.  From 
the  ground  to  the  top  of  the 
windmill  is  a  distance  of 
175  feet.  The  pigeon  house 
and  wati'r  tank  are  100  feet 
from  the  ground.  The  wind- 
mill pumps  water  from  a 
well  under  the  tree. 


\\  ELL  tjFKKATKS  ELECTRIC   FlaNT. 

years  of  age  I  weighed  176 
pounds.  I  used  to  work  hard 
every  day  and  I  loved  to  dance 
every  evening.  But  when  I 
married  mother  here" — point- 
ing towards  a  mite  of  a 
woman  who  was  sitting  at  a 
machine  sewing — "I  had  to 
stay  at  home  evenings.  Then 
I  got  a  job  in  the  brass  bur- 
nishing factory,  where  I  got 
less  exercise  than  before. 
During  the  first  year  we  were 
married  I  gained  83  pounds. 
After  that  I  never  stopped 
gaining  weight.  I'm  52  years 
old,  and  two  years  ago  I  had 
to  stop  work.  I  couldn't  carry 
around  a  quarter  of  a  ton  and 
work  too.  You  haven't  any 
idea  what  a  hard  job  it  is.  I 
was  just  the  same  as  an  in- 
valid so  far  as  work  was  con- 
cerned. Mother  did  her  best 
to  keep  things  going.  All  that 
she  and  I  had  to  live  on  came 
from  her  work.  It  was  more 
than  a  tight  squeeze  most  of 
I  always  felt  all  right  but  I 
couldn't  get  around.  And  mother  kept 
getting  thinner  and  more  tired-looking. 
"Things  were  getting  pretty  dark. 
Then  one  day  a  solicitor  for  a  newspaper 
happened  out  our  way  and  he  asked  us 
if  we  didn't  want  to  take  the  paper.  We 
didn't,  because  we  didn't  have  the  money. 
But  as  soon  as  he  saw  me  he  quit  solicit- 
ing for  that  day  and  hustled  right  back 
to  his  newspaper  office  to  tell  the  editors 
about  me.  Then  people  began  to  come 
out  to  see  me.  I  had  soine  photographs 
made  of  myself  and  sold  them.  From 
that  time  I  began  to  make  money  and 
things  came  easier." 


the  time. 
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RIDING  A  WILD  BULL 

/^IRCUS  "slums"  IdciU  woefully  tauic 
^^  after  one  lias  seen  the  ridinj;  done 
by  cow  bo}s  and  cow  girls  at  the  famous 
Round  L'])  at  I'enilleton,  Oregon.  The 
fellow  shown  is  riding  a  wild  bull  (not 
a  tni'uicd  wild  one  either)  and  was  tl;e 
center  of  attraction  as  he  stuck  on 
through  the  animal's 
tions.  This  luiique  ex- 
ercise strengthens  not 
only  the  muscles,  but 
makes  one  keenly 
alert     of     mind     and 


many    crazy    mo- 


An  Unusual  Keat  in  "Horsemanship." 

HOME-MADE  TOOL  GRINDER 

I_IA\'ING  neefl  for  a  small  grinder  that 
was  not  expensive,  a  Texas  house- 
wife managed  to  make  one  that  was  very 
satisfactory,  and  that  cost  less  than  a 
dollar.  Having  on  hand  an  old  sewing 
machine,  she  removed  the  to]5,  which  was 
beyond  repair,  and  made  out  of  it  a  plain 
top  of  pine,  as  shown  in  the  drawing. 
She  then  bought  a  family  grindstone, 
eight  inches  in  diameter,  for  seventy-five 
cents.  As  shown  in  the  first  illustration, 
this  has  a  cast-iron  trough  to  hold  the 
water,  and  two  cast-iron  supports,  one 
at  either  side.  One  of  these  she  re- 
moved, and  placed  it  out  near  the  end 
of  the  top  to  support  the  shaft.  This 
shaft  is  a  piece  of  one-half  inch  square 
iron :  the  pulley  is  a  large  wooden  spool, 
with  a  square  cut  in  to  fit  onto  the  shaft. 


1 1  care  is  used  in  constructing  so  that  all 
])arts  fit  well,  thi.s  tool  grinder  will  be 
found  to  work  splendidly,  and  there  isn't 
an_\thing  to  get  out  of  order. 

LID  FOR  WARSHIPS- 
SMOKESTACKS 

'T'HE  United  Stales  Navy  wants  a  lid 
to  go  over  the  smokestacks  of  its 
big  warships  which  will  make  it  impos- 
sible for  the  aviator  of  future  wartimes 
to  dro])  explosives  down  the  funnels,  thus 
1  Hitting  the  motor  power  of  the  vessel 
out  of  commission.  A  lid  that  will  not 
interfere  with  the  emission  of  the  smoke, 
and  which  will,  at 
t  li  e  same  t  i  ni  e, 
offer  protection 
along  this  line,  is 
what  is  being  con- 
sidered by  the 
young  engineers 
and  mechanicians 
of  the  department. 
Drop  a  bomb  down 
the    smokestack    of 

a  vessel.  Brigadier  General  Allen,  chief 
signal  officer  of  the  army,  says,  and  more 
damage  will  result  than  if  the  explosive 
from  above  drops  at  any  other  point  on 
the  vessel.  The  trained  aviator  of  the 
future,  he  asserts,  will  be  able  to  place 
his  bombs  from  any  reasonable  height, 
into  the  warship  funnels  with  mathe- 
matical accuracy.  Hence  something  will 
have  to  be  done  to  make  this  impossible. 


The  GRiNDtNG  Part. 


The  Tool  Grinder  Complete. 


TELEPHONES  FOR 
AUTOMOBILISTS 

D  Y  using  the  newFrench 
*^  double  loud-speaking 
telephone,  it  becomes  an 
easy  matter  to  converse  with 
the  automobile  driver  while 
one  is  riding  inside.  The 
device  is  now  being  used 
with  success  in  Paris.  On 
the  inside  of  the  carriage 
is  a  small  watch  tele- 
phone hung  up  on  a 
hook,  and  a  cord  runs 
to  the  rear  of  the 
driver's  seat  on  the  out 
side.  It  is  found  that  the 
voice  coming  from  the  horn 
attachment  can  be  heard  by 
the  driver  when  on  the  road, 
even  amid  the  greatest  noise 
of  the  automobile,  owing  to  the  use  of  a 
new  form  of  loud-speaking  telephone. 
In  addition  to  this,  a  telephone  receiver 
can  also  be  hung  inside  so  that  the  driver 
can  reply.  Another  use  for  the  hedouble 
telephone  is  in  combination  with  an 
aeroplane  cap,  and  this 
conversation  to  be  made 
might  otherwise  be 
sible.  A  few  cells 
battery  in  a  small 
box  complete 
the  outfit. 


CORN  CRIB  OF 
TILE 


A^ 


Telephonk  D 

FOR  AUTOMOBl 


CORN  crib  built  of 

hollow  til"  is  prov- 
ing its  economy  and  util- 
ity   on    the    farm    of    a 
])rosperous     Iowa     corn 
grower.  The  advantages 
of   this    new    style    crib, 
over  the  old  style  struc- 
ture of  timber,  are  point- 
ed out  by  the  owner  as 
f<:inows :   It  costs  less,  by  nearly  one- 
half,  inasmuch  as  a  tile  crib  with  a 
capacity  of  10,000  bushels  costs  only 
$630.      It    is   fire-proof,    so   that    no 
insurance  need  be  carried.    It  is  rat- 
proof  and  mouse-proof,  thus  saving 
an  average  of  two  per  cent  of  the 
annual  corn  crop.     It  is  rain-proof, 
requires    no    paint,    and    being    con- 
structed of  vitrified  clay,  stands  the  rav- 
ages of  time  the  best  of  any  material ; 


EVICE 

LISTS. 


will  allow 
where  it 
impos- 
of  dry 


Corn  Ckib  Constructed  op  Tile. 


Telephone  in  Combination  with  Aeroplane  Cap. 

therefore  the  crib  is  permanent.     It 
has    nearly    three-fourths    of    the 
entire    surface    open,    thereby 
"nsuring  perfect  ventilation, 
which  prevents  the  mould- 
ng  of  the  corn.     It  causes 
the  corn  to  grade  higher  be- 
cause of  this  perfect  ventila- 
'on,     which     dries     it     out 
uickly.     The  machine  used 
to  spread  the  corn  does 
it  evenly  and,  when  once 
adjusted,  without   atten- 
tion,   the    day's    husking 
being  spread  over  a 
large  surface.  The  round 
construction'  is   econom- 
ical of  ground  space,  and 
is  so  simple  and  easy  to 
build  that  any  mason  of 
ordinary   skill   cannot 
make  a  mistake. 
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BLDWIN 
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FF  STEAM 


A  New  Gender 

In  answer  to  the  lady's  advertisement  for  a 
laundress,  Ellen,  a  darky,  black  as  tkj  ace  of 
spades,  applied  for  the  work.  With  her  was  a 
group  of  small  darkies,  some  black,  some 
brown,  and  some  yellow.  Her  employer  asked 
if  all  these  children  were  Ellen's.  The  latter 
replied  :  "Yas'ni,  they's  all  mine."  "But,  Ellen," 
said  the  lady,  "they  are  all  different  colors." 
"Yas'm ;  you  see  it's  like  dis.  My  first  hus- 
band was  black  like  me,  my  secon'  was  brown, 
an'  the  one  I  got  now  he  belongs  to  the  fair 
sex." 


A  Spoiled  Child 

Willie  was  at  play  in  the  dooryard  with  his 
little  brother.  "Ma,"  he  called  out,  "I  wish 
you'd  come  out  here  and  make  Bob  behave 
himself.  Every  time  I  hit  him  on  the  head 
with  the  hammer  he  hollers." — Circle  and  Suc- 


Nothinit  Left 

His  look  was  the  look  of  utter  desolation. 
"My  last  friend,"  he  exclaimed,  "has  just  bor- 
rowed my  last  dollar  !" — Puck. 


New  Use  for  Kisses 

"Well,  how's  politics  among  the   suffraget- 
tes?"   "We  threw  kisses  at  Mrs.  Wombat,  our 
candidate,  for  an  hour  and  seventeen  minutes" 
—Pittsburgh  Post. 

no 


E> 


She  Kne-w 

"I    HAVE — er — something    to    ask    you — er — 
something  very  close  to  my  heart,  and — er — 

er "    "I'll  bet  I  can  guess  what  it  is!"   "Ah, 

you  have  divined  !     You  know  !     You — er " 

"Yes,  you  want  to  ask  me  where  I   put  your 
hat  when  you  came  in." — Houston  Post. 

The  Rub 

"He    says   his   poor    children    need    another 
mother." 

"Then  why  doesn't  he  take  one  home?" 
"Seems  the  children  pay  the  rent,  and  they 
are  very  hard  to  convince." — Nezv  York  Ameri- 
can. 


A  Treat  Coming 

Son — "Say,  mama,  father  broke  this  vase 
before  he  went  out." 

Mother — "My  beautiful  majolica  vase!  Wait 
till  he  comes  back,  that's  all." 

Son — "May  I  stay  up  till  he  does?" — Flieg- 
endc  Blactter. 


The  Reason 

"Did  you  see  my  painting  at  the  exhibition?" 
"I  did.     It  was  the  only  picture  I  examined 
ifith  care." 
"Splendid!    Why  was  that?" 
"Because   nobody    else   was   looking   at    it." 
— MegRcndorfer  Blatter. 


BLOWING   OFF   STEAM 


121 


Thoughtful 

"Did  you  struggle  when  he  tried  to  kiss 
yon?"  "No,  mamma."  "But  why  did  you  not?" 
"Why,  mamma,  you  ought  to  know  from  his 
appearance  that  he  isn't  very  strong." — Hous- 
ton Post. 


The  Way  It's  Done 

"Now,  waiter,"  said  the  new  customer  in  a 
certain  restaurant  of  the  less  fashionable  type, 
"I  want  an  oyster  stew  and  I  want  you  to 
give  the  cook  particular  directions.  The  milk 
must  be  carefully  heated  first— just  short  of 
boiling.  Then  the  oysters  must  be  added  with- 
out the  juice.  That  must  not  be  put  in  until 
the  seasoning  is  added.  As  for  the  oysters,  I 
want  Mill  Ponds.  Use  the  best  milk  and  gilt- 
edged  creamery  butter.  Now,  do  you  think 
you  understand?"  "Yessir,"  said  the  waiter. 
And  he  went  to  the  kitchen  wicket  and  yelled : 
"Put  on  one !" — Nen'ark  Moniing  Star. 


"Oh, 


Too  Illiterate 

Harold,"     said     Mrs.     Newlywed,     "a 


strange   man  was  here   today  and  he   said   he 
wished  to   read   our   gas   meter."     "Well,   did 
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you  let  him  in?"  "Mercy,  no!  He  used  very 
poor  grammar,  and  I  felt  sure  that  he  would 
not  read  it  properly." — Judge's  Library. 


^ 


Inspiration 

It  was  early  in  the  history  of  the  new  house- 
hold. "What  have  we  got  for  breakfast,  dear?" 
asked  Mr.  Justmarried.  His  wife  looked  at 
him  with  troubled  eyes.  "It  was  to  have  been 
bacon,"  she  said,  "but  poor  cook's  burnt  it." 
"Poor  cook!  I  should  think  so,  indeed!"  ex- 
claimed Mr.  Justmarried.  "Confound  her! 
Have  you  given  her  notice?"  "Oh,  no;  we 
mustn't  be  too  cross  with  her,  darling,"  said 
his  wife.  "She's  so  young  and  inexperienced. 
Won't  you  be  satisfied  with  a  kiss  for  break- 
fast?" she  coaxed  archly.  "All  right,  dear," 
replied  Mr.  Justmarried,  suddenly  pacified. 
"Call  her  in  I" 


No  Alternative 

Wife — "Why  did  you   tell  the   Batsons  that 
you   married  me  because   I   was   such   a  good 
cook,    when    you    know    I    can't    even    boil    a, 
potato?" 

Hubby — "I   had   to  make   some   excuse,   my 
dear,   and    I    didn't   know   what   else   to   say  I" 
— London   Opinion. 

Knew   Himself 

Bank  Clerk — "You  must  get  some  one  to 
identify  you.  Some  one  who  knows  that  you 
are  Michael  Clancy." 

Clancy — "Fwat's  th'  matter  wid  yez?  Don't 
yez  suppose  Oi  know  who  Oi  am  ?" — Judge. 

Tonsorial  Artistry 

Customer  (facetiously) — "Do  you  suppose 
you  can  cut  my  hair  without  making  me  look 
like   an   idiot  ?" 

Barber  (diffidently) — "It  will  be  a  pretty 
difficult  thing  to  do,  but  I  will  try." — Lippin- 
cott's  Magazine. 

Ma  Was  Willing 

When  the  new  minister,  a  handsome  and 
unmarried  man,  made  his  first  pastoral  call  at 
the  Fosdicks  he  took  little  Anna  up  in  his  arms 
and  tried  to  kiss  her.  But  the  child  refused 
to  be  kissed ;  she  struggled  loose  and  ran  off 
into  the  next  room,  where  her  mother  was 
putting  a  few  finishing  touches  to  her  adorn- 
ment before  going  into  the  drawing-room  to 
greet  the  clergyman.  "Mamma,"  the  little  girl 
whispered,  "the  man  in  the  drawing-room 
wanted  me  to  kiss  him."  "Well,"  replied 
mamma,  "why  didn't  you  let  him?  I  would  if 
I  were  you."  Thereupon  Anna  ran  back  into 
the  drawing  room,  and  the  minister  asked: 
"Well,  little  lady,  won't  you  kiss  me  now?" 
"No,  I  won't,"  replied  Anna  promptly,  "but 
mamma  says  she  will." 


Hunting  bullet, Lead 


Army,  jacketed 


.Steel  disk 


■'*" — Lead  cap 


Narcotic 


How  Bl'llets  Are  Kendkrkd  Narcotic 


BULLET    USED    AS    NARCOTIC 

By 
WILLIAM    ?.    KENNEDY 


THE  painless  blowing  off  of 
one's  arms  during'  war  time ; 
the  humane  shooting  c.f  wild 
game  on  IvLinting  expeditions ; 
ar.d  the  simple  operation  of 
firing  the  specially  prejjared  bullet  into 
the  heel  of  a  fleeing  burglar,  to  have  him 
run  a  few  yards  further  and  then  go  oS 
into  peaceful  slumber,  is  what  a  Pittsburg 
scientist  hopes  for  a  medically  treated 
bullet  with  which  he  is  experimenting. 
He  hopes  to  have  the  United  States  Gov- 
ernment adopt  the  bullet  for  army  use. 
He  is  trying  to  get  the  Society  for  the 
Prevention  of  Cruelty  to  Animals  to  rec- 
ognize its  merits,  and  tlien  induce  sports- 
men to  adopt  it.  He  later  will  give  the 
police  chiefs  of  the  country  a  few  boxes 
to  experiment  with. 

The  new  compound,  "the  narcotic  bul- 
let." is  the  invention  of  Alexander  F. 
Humphrey.  E.xperiments  are  being  con- 
ducted by  a  committee  of  army  officers, 
police  officials,  and  sportsmen.  It  is  con- 
sidered alike  humane  in  warfare  and 
deadly  in  hunting  big  game.  In  self- 
defense,  it  provides  the  poor  marksman 
with  all  the  advantages  of  an  unerring 
aim. 

In  his  sleep-producing  missile,  Hum- 
phrey tises  a  minute  particle  of  morphia. 
The  drug  is  carried  in  tiny  wells  in  the 
steel  jacket  of  the  regulation  army  bullet. 


Humphrey  claims  that  it  in  no  wise  inter- 
feres with  the  effectiveness  of  the  missile. 
The  slight  indentation  in  the  steel  jacket, 
he  says,  causes  no  splintering  when  it 
comes  in  contact  with  the  bone.  The 
wound  of  the  narcotic  bullet,  according 
to  his  theory,  does  not  differ  from  that 
caused  by  the  regulation  bullets  now  used 
in  the  approved  army  cartridges.  No 
deleterious  effects  will  follow  the  unique 
administration  of  the  drug. 

The  soldier,  receiving  a  slight  flesh 
wound  from  the  new  bulkt,  fights  no 
more  that  day ;  he  calmly  stretches  him- 
self on  the  ground  and  goes  to  sleep. 
The  man  receiving  a  serious  wound  suf- 
fers no  agony,  as  the  narcotic  from  the 
bullet  is  absorbed  by  his  system  and  he 
is  insensible  to  pain  before  he  reaches  the 
hospital.  The  man  whose  wound  is  mor- 
tal sleeps  away  his  last  hours,  thus  doing 
away  with  most  of  the  battlefield  horror. 
The  fleeing  burglar  is  shot  in  the  arm, 
runs  forward  a  short  distance,  stretches 
himself  on  the  sidewalk,  and  all  the  po- 
liceman has  to  do  is  summon  an  ambu- 
lance and  haul  him  away.  The  big  game 
hunters,  Humphrey  says,  will  feel  no 
fear  of  a  counterstroke  from  a  wounded 
tiger,  lion,  or  grizzly  bear.  Although  the 
bullet  may  make  but  a  slight  wound,  the 
game  is  as  good  as  bagged,  once  it  is 
struck. 
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FATIGUE 

Its  Cause  and  Antidote 


By  D.  O.  Harrell,  M.  D. 


rpATIGITE  means  poison.  Every  muscu- 
*■  lar  and  nervous  impulse  causes  the 
burning  of  vital  fuel,  and  the  ashes  resulting 
are  Carbon  Dioxide,  a  deadly  poison.  Fatigue 
is  simply  an  indication  of  an  excess  of  this 
poison  in  the  system.  ■ 

Another  strange  fact  is,  that  the  ashes 
dumped  into  the  blood  by  the  waste  of  a  mus- 
cle cell  are  exactly  of  the  same  character  as 
the  ashes  that  are  produced  by  a  nerve  cell  or 
a  brain  cell.  Hence  anything  that  tires  the 
brain  also  tires  the  muscles  and  vice  versa. 

This  phenomenon  has  been  clearly  proved 
by  Professor  Fred  Schiller  Lee  of  Columbia 
College,  expert  on  fatigue,  and  also  by  Dr. 
Maggiora  of  Turin,  Italy.  It  is  evident  how- 
useless  it  is  to  attempt  to  revive  a  tired  brain 
through  physical  exercise,  as  is  so  often 
recommended.  The  ashes  from  the  countless 
muscle  cells  are  simply  added  to  those  which 
already  clog  the  system,  and  the  brain  is 
more  hopelessly  wearied  than  before.  Accord- 
ing to  Maggiora,  rest  and  breathing  are  the 
only  sensible  antidotes  for  fatigue. 

The  foregoing  facts  should  be  kept  vividly 
in  the  mind  of  everyone.  Fatigue  is  a  danger 
signal.  It  is  an  indication  that  your  lungs 
have  failed  to  throw  off  Carbon  Dioxide  as 
fast  as  it  has  accumulated.  It  is  nature's 
command  to  rest  and  breathe.  There  is  no 
other  fatigue  cure.  It  is  through  the  lungs 
alone  that  this  accumulated  poison  can  be 
cast  off.  Endurance,  whether  mental,  nervous 
or  muscular,  is  governed  directly  by  the 
degree  of  your  respiratory  power. 

Brain  workers  who  lack  power  of  mental 
concentration,  who  have  a  poor  memory  or 
who  become  rapidly  fatigued,  should  ask 
themselves  whether  their  system  is  not  sat- 
urated with  poison.  Those  who  become  fa- 
tigued rapidly  through  physical  exertion  may 
be  sure  that  they  too  are  suffering  from  the 
same  poison. 


This  fatigue  and  lack  of  mental  power  is 
not  due,  as  many  wish  to  believe,  to  lack  of 
proper  or  sufiBcient  food.  Most  of  us  eat 
enough  food  to  nourish  a  body  and  brain 
twice  as  large  as  that  we  have.  But  not  cne 
person  in  a  hundred  breathes  sufficiently  to 
burn  the  food  he  eats  and  to  throw  off  the 
ashes  that  result. 

It  is  a  lamentable  fact  that  few  persons 
laiow  how  to  breathe  or  loiow  the  firgt  laws 
of  respiration.  As  long  as  they  are  not  actual- 
ly consumptives  they  blindly  assure  them- 
selves that  they  have  large  and  active  lungs. 

There  has  come  to  my  notice  recently  a 
book  entitled,  "Deep  Breathing,"  by  Paul 
von  Boeekmann,  B.  S.  This  treatise  is  by  far 
the  most  sensible  and  valuable  work  I  have 
ever  read  on  the  vital  subject  of  breathing. 
The  author  is  evidently  a  man  of  great  experi- 
ence and  practical  ideas. 

I  believe  this  booklet  gives  you  the  real  key 
to  constitutional  strength.  It  shows  us  plainly 
how  to  develop  a  high  degree  of  respiratory 
power,  so  tliat  we  may  cast  off  fatigue  poisons, 
and  other  health  destroying  matter.  It  ex- 
plains for  the  first  time  the  danger  of  de- 
veloping the  external  body  at  the  expense  of 
the  internal  body.  The  author's  arguments 
are  so  logical  that  his  theories  must  be  based 
upon  vast  experience.  Personally  I  Icnow 
that  his  teachings  are  most  profoundly  scien- 
tific and  thoroughly  practical,  for  I  have  had 
occasion  to  see  them  tested  in  a  number  of 
my  patients. 

The  booklet  to  which  I  refer  can  be  ob- 
tained upon  papnent  of  10  cents  in  coin  or 
stamps  by  addressing  Dr.  von  Boeekmann  di- 
rectly at  1704  Terminal  Bldg.,  103  Park 
Ave.,  New  York.  The  simple  exercises  he  de- 
scribes therein  are  worth  many  times  the 
small  price  asked  for  the  booklet. 
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$3.00  a  Month  Rent 

Buys  This  Typewriter 


All  die  writing  always  in  sight;  back  spacer; 
tabulator;  two-color  ribbon.  All  up-to-date 
features  and  improvements. 

Touch  System  Keyboard  and  Instructions. 

SEND  FOR  CATALOGUE  describine  the  ereatest  typewriter 
opportunity  ever  offered. 

TYPEWRITER  INSTALLMENT  CO. 

Dept.  7  180  Dearborn  St.  CHICAGO 


Dojfou  Want  Money? 

LISTEN!  $5  to  $20  a 
ay  easy.  Be  a  one-minuie 
hotographer.    LOOKI    Cable, 

Wyo.,  writes:    "Made  $27  in 

^  2  hours."      Perry, 

Ky., writes:  "Made 
$50  in  two  days." 
Hundreds  of  sim- 
ilar reports  on  file. 
Start  business  for 
yourself.      Small 
capital.  No  experi- 
ence.    Big,  quick 
profits  at  fairs,  picnics, 
private  houses — every- 
where.    Profits  start  at 
once.     Write  us  today. 
Jet    out   of   the   "time 
iock"  line  and  the  "pay 
nvelope"  brigade.     In- 
vestigate the 

Mandel"  Post  Card  Machine 

New  invention— wonderful  machine.  Takes,  fin- 
ishes and  delivers  original  post  card  photos  at  the 
rate  of  3  a  mix-iute— right  on  the  spot  where  you  take 
th^m,    rJew,  startlint'.  sensational  photographic  success— 

Photos  Direct  on  Post  Cards 

—No  Ptatest  Films  or  Dark  Room.  Machine  is 
everything  in  one— a  complete  por Cable  -post  card  gallery. 
Gets  the  intereBt.  attention  aiui  order  fruincveryi  nlook- 
er.  S.ile  of  firi^tsiippliesgivet  you  back  practically  entire 
Investment.  You  make  money  on  same  day  outfit  arrives.  Immediate 
Bales- immediate  profits.  Do  vou  w  int  to  make  $S,i'00  th'ts  year?  Then 
Vfnualonce.    1NFORMAT10>J  FREE.    Addreas  cither  office: 

THE  CHICAGO  FERROTYPE  COMPANY 

479  Ferrotype  Bldg. 
Chioaco.  III. 


Dept,  479.  Public  Bank  Bldg. 


New  York.  NY. 


WHEN  THE  ENGINEER 
FORGETS 

{.Continued  frojtt  i'ase  •15) 

This  is  the  usual  automatic  block 
signal  with  closed  track  circuit  to  which 
is  added  apparatus  to  work  the  auto- 
matic stop.  This  part  of  the  apparatus 
is  merely  an  arrangement  of  lev- 
ers outside  one  rail  of  the  track  to 
engage  a  lever  on  the  engine  and  thus 
set  the  brakes.  When  the  signal  is  at 
clear,  the  brake-setting  instrument  is  held 
down  out  of  the  way  of  the  lever  on  the 
engine;  when  at  danger  the  instrument 
is  thru.st  up  to  engage  the  brake-setting 
lever.  The  novel  feature  of  the  Rowell- 
Potter  stop  is  the  use  of  a  spring  mechan- 
ism to  operate  the  brake-setting  instru- 
ments. The  springs  are  kept  wound  up 
by  the  wheels  of  passing  trains  acting  on 
a  lever  and  ratchet. 

The  Miller  automatic  stop,  which  is 
being  tried  out  on  107  miles  of  the  Chi- 
cago and  Eastern  Illinois  between  Villa 
Grove  and  Salem,  Ills.,  is  of  the  same 
general  type.  A  shoe  on  the  tender  truck 
of  the  engine  runs  up  a  ramp  to  a  height 
of  three  inches  above  the  rail  at  each 
block  signal  and  by  a  system  of  levers 
applies  the  brakes  unless  prevented  by 
an  electric  current  from  the  block  signal 
circuit. 

Alost  of  the  automatic  stops  are  gov- 
erned by  the  closed  electric  circuit,  the 
invention  of  William  Robinson,  without 
which  the  automatic  blocl  signal  would 
have  been  impossible.  The  line  is  di- 
vided into  blocks,  insulated  from  each 
other.  The  rails  are  bonded  together 
with  copper  wire  to  form  electric  cir- 
cuits through  which  a  current  from  a  bat- 
tery flows  so  long  as  the  circuit  is  com- 
plete, which  is  only  so  long  as  the  track 
is  clear.  This  current  energizes  the  ar- 
mature of  a  relay  which  holds  the  sema- 
phore in  the  clear  position.  When  the 
current  stops  the  armature  drops,  allow- 
ing the  semaphore  blade  to  fall  to  a  hori- 
zontal position,  indicating  stop.  The  in- 
stant the  first  wheel  of  a  train  enters  a 
block,  it  shunts  the  current  and  brings  the 
signal  to  stop.  The  valuable  feature  of 
the  closed  circuit  is  that  if  anything 
whatever  goes  wrong  with  the  signal  ap- 
paratus or  if  anything,  even  a  hand  car 

(  Continued  on  page  126) 
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"Luck"  Is  Urgely 
a  Matter  of  U 

WHEN   you  bewail  your  "luck"  just  remember  that  "luck"  is  largely  a  matter  of  i/ou— it 
is  what  you  make  it. 
You  know  that  a  fine  job  and  a  big  salary  are  not  going  to  fall  into  your  lap  with  no  effort  on 
your  part.      You've  got  to  be  ready  by  making  i/oursc// ready.      Then,  when  your  chance  does 
come,  it  will  come  to  stay. 

Vou  can  easily  prepare  yourself  for  a  good 


paying  position  through  the  help  of  the 
International  Correspondence  Schools.  In 
your  spare  time  at  home  you  can  acquire  an 
I.  C.  S.  training  that  will  qualify  you  for 
whatever  occupation  listed  in  the  attached 
coupon  most  appeals  to  you.  It  doesn't 
matter  where  you  live,  what  you  do,  what 
you  earn,  or  what  schooling  you  have  had  — 
so  long  as  you  can  read  and  write  the  I.  C.  S. 
way  is  open. 

Just  put  your  cross  on  the  line  which  refers 
to  the  particular  occupation  you  desire,  and 
mail  it  today.  The  International  Correspond- 
ence Schools  will  send  all  the  facts  showing 
beyond  doubt  just  how  I.  C.  S.  training  is 
adapted  to  YOUR  particular  need.  Surely  this 
isn't  hird— especially  as  it  costs  you  nothing 
and  puts  you  under  no  obligation  to  find  out 
how  the  I.  C.  S.  can  help  you. 

The  I.  C.  S.  has  been  raising  salaries  and 
bettering  positions  for  over  21  years.  Every 
month  over  four  hundred  salaries  raised  are 
voluntarily  reported  by  successful  I.  C.  S. 
students  of  all  ages.  You  can  join  these  men. 
The  I.  C.  S.  arranges  terms  to  suit  you. 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

Box    1015.    SCRANTON.  PA. 

Explain,  withont  further  obligation  on  my  part,  now 
I  can  qualify  for  the  position  before  which  I  mark  X. 


Salpsninnflhlp 
Electrical  Kndnccr 
E)lec.  Llffhtlng  !>upt. 

Elpetripi'ar   Riipntnff 

Electric  Wlrenian 

Telephone  Expert 

Architect 

Buildl  n  e  Contractor 

Arehiteetaral  Draflsouui 
BtrattarBl  Enpinepr 
Conerpte   Construftion 
Mechan.  Knelncer 

Ueobanlritl  Dmllsman 
RefrlK^ratloD  Engineer 
Civil  Ell  elneer 
Surveyor 
Uine  Sapprlntendent 
Metal  Mliilne 
LocoiBotlv  eKl  reman  AEnff. 
Stationary  Engineer 
Textile  Hannraetarior 
Gas  Ensrlnes 


Civil  Service 

RaUfTtr  H»ll  Clerk 

Bookkeeping 

Slenopraphy&Tvpewrltlng 

Window  Triniminfi: 
Show  Card  Writing: 
letterlnp  A  Sl?a  Paintioff 
Advertising 
OomiTierfial   lllostrattne 
Industrial  Deelening 
Coninierclnl  Law 
AotDmobile  KQuniac 
Teacher 

English  Branches 
flood  En^rllsh  forEveryOne 
Aerlcultiire 
Poultry  Farming 
Plambln;  A  Steam  FltUnr 
Hheet  MeUl  Worker 
Navlratloa  BpaDUh 

Lanffna^el  French 

Cbemlat  German 
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He  Built  This  Boat 

H*  I  ^      H.    A.    Kent    of    Hamilton, 

1  XX\  ^  I-*  1 1"  OnUirio,  w  hose  boat  is  shown 
*****'^^**  above,  is  one  of  the  thou- 
samis  of  nun  and  boya  who  have  assembled  Brooks 
boats,  saving  two-thirds  boat  builder's  price.  You 
can  build  a  boat  if  you  can  handle  hammer,  saw  and 
screw  driver.  We  send  you  all  parts  shaped  and 
fitted  here  at  the  factory  ready  to  fasten  together  — 
and  we  guarantee  satisfaction. 

Write  For  Brooks  Boat  Book 

iUustrating  cruisers  —  speed  boats  —  sail  boats  —  row 
boats  —  canoes  —  boats  of  all  kinds  and  sizes.  If  you 
wish,  you  can  build  from  instructions  and  full  size 
patterns  costing  from  $2  to  $12.  Mail  a  postal  for  the 
Boat  Book  today.    Address 

Brooks    Manufacturing  Co. 


8603  Sidney  Street 


Saginaw,  Michigan 


Only  $28 


for  the  Knockdown  Frame  of 
thii  23 -foot  bo.t.  including 
full -sized  patterns  and  Illus- 
trated Instructions  to  finish — speed  9H  to  14  miles  an  hour — 12  pas- 
seo^ers.      fSree  Boat  Book.     Shows  this  and  other  models. 


COLLARS 

CUFFS  AND  BOSOMS 


Wear  One  Side  Today, 

The  Other  Side  Tomorrow 

^  Linene  collars  are  reversible;  both 
sides  are  alike.  It  costs  but  1 34  cents 
for  each  wearing. 

A  box  of  10  for  25  cents  at  tho  stores,  or 
by  mail  for  30  cents  in  U.  S.  stamps. 
Sample  for  6  cents.     Give  size  and  style. 

Beauti^wj  Catalripie  Free 

REVERSIBLE  COLLAR  COMPANY 

Department  W,  Boston,  Mass. 


RAPHAEL  TASSO  RUBENS 


WHEN  THE  ENGINEER 
FORGETS 

(Continued /ram  page  121) 

or  a  crowbar,  is  on  the  track  in  the 
block,  or  if  the  track  is  washed  away,  or 
covered  by  a  landslide,  the  circuit  is 
opened  and  the  semaphore  lifts  its 
painted  arm  to  warn  the  approaching  en- 
gineer of  danger  ahead. 

The  intermittent  contact  type  of  auto- 
matic stops  are  more  elaborate  in  char- 
acter and  undertake  to  do  more  things 
than  the  mechanical  trips.  The  Lacroix 
stop,  which  has  been  tried  on  the  Staten 
Island  Rapid  Transit  and  the  Erie  rail- 
roads, not  only  employs  the  closed  circuit 
of  the  block  signal  but  also  has  a  little 
private  closed  circuit  of  its  own  furnished 
by  a  dynamo  on  the  engine.  So  long  as 
the  current  on  the  engine  flows  uninter- 
ruptedly it  holds  a  brake  valve  closed  and 
also  keeps  an  incahdescent  lamp  in  the 
cab  burning  to  show  the  engineer  that  his 
way  is  clear.  At  the  entrance  to  each 
block  is  a  contact  rail  like  those  used  on 
third-rail  electric  roads  which  is  connect- 
ed with  the  battery  circuit  in  the  block. 
When  a  locomotive  comes  along,  it 
thrusts  a  steel  shoe  out  against  the  under 
side  of  this  contact  rail  to  see  if  the  block 
is  clear.  This  mechanically  breaks  the 
engine  circuit ;  but  if  the  block  is  clear, 
the  battery  current  instantly  restores  the 
engine  circuit  so  that  nothing  happens. 
But  if  the  block  is  occup-  ;d  and  the  sema- 
phore says  stop,  the  inquiring  shoe  re- 
ceives no  electric  response,  so  the  engine 
circuit  remains  broken.  This  de-energizes 
the  armatures  on  the  brake  valve  and  on 
a  whistle.  The  light  in  the  cab  goes  out, 
the  brakes  are  applied,  and  a  whistle 
sounds  to  tell  the  engineer  all  about  it. 

The  Gray-Thurber  electric  automatic 
stop  and  cab  signal  has  an  indicator  in 
the  cab  which  repeats  in  the  cab  the 
indication  given  by  the  block  signals.  If 
the  signal  is  at  caution,  a  whistle  is  blown 
in  the  cab ;  if  at  stop,  a  bell  rings.  At  the 
same  time  a  valve  on  the  train  pipe  is 
opened,  setting  the  brakes,  and  air  is 
admitted  to  a  cylinder,  the  piston  of 
which  pushes  the  throttle  shut.  A  tell- 
tale clock  in  the  cab  makes  notes  of  all 
that  happens  and  records  whether  each 
application  of  the  brakes  was  made  by  the 

(Concluded  on  page  12S) 
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See  How 
Men  Succeed! 

The  records  ol  success  on 
Canadian  famis  are  amazing. 
Here's  what  thousands  are 
doing. 

Made  $4,000 
In  3  Years! 

I  have  had  three  crops  off 
my  land.  Ttie  first  year  I 
had  31  bushels  to  the  acre.  18 
the  next  yt-.^  and  30  the  next. 
I  came  here  with  nothing:. 
and  it  would  take  at  least 
f4.0PO  to  buv  me  out.  I  have 
yet  to  see  a  better  (arming  lo- 
cation. 

JOSEPH  PEOPLES. 

Made  $6,000 
In  5  Yearsl 

I  have  lived  ht-re  five  years, 
and  came  here  with  nothing. 
Now  $6,000  could  not  induce 
me  to  part  with  what  1  have. 
I  had  3.150  bushels  o£  wheat 
and  oats  off  140  acres.  I  sold 
my  wheat  at  Fort  William  at 
9BMcthis  year. 

PORTER  ROBINSON 
Lake  Centre. 

Satisfied! 

I  do  not  know  of  any  better 
farming  district.  Mv  average 
has  been  25  busheU  to  the 
acre.         G.  H.  hKENCH. 

40  Bushels 
per  Acre 

40  bushels  to  the  acre  of  No. 
1  Hard  wheat  was  the  best 
crop  I  have  had;  but  I  am  well 
satisfied  with  the  country  and 
my  prospects.  I  am  doing  as 
well  as  any  man  can  reason- 
ably expect.    J.  T,  McNEE. 


Own  Your  Own  Farm  Home 

On  Canada's  Greatest  Railway! 


Grand  Trunk  Pacific  Opens 

Millions  of  Acres  to  Homeseelters 

Prompt  action  secures  a  magnificent 
farm  on  the  new  Grand  Trunk  Pacific 
transcontinental  line  through  the  King- 
dom of  Wheat  in  Western  Canada. 

Health,  Wealth  and  Happiness 
on  Canadian  Farms 

One  thousand  miles  of  new  railway  taps  the  three 
Prairie  Provinces  that  raised  a  206,000,000-bushel  wheat 
crop  last  year. 

The  farmers  are  reaping  fortunes.     Your  fortune  is  there 

— why  not  come? 

The  Grand  Trunk  Pacific  Ry. 

Will  Help  You  Get  a  Fine  Farm 

We  are  helping  thousands  of  settlers  secure  the  best 
farms  on  our  lines  at  a  fraction  of  actual  value.  Their 
success  means  a  tremendous  volume  of  traffic  for  the 
Grand  Trunk  Pacific  Railway. 

IVe  have  no  land  for  sale,  but  our  expert  land  men,  who  know 
every  foot  of  the  country,  will  select  what  will  exactly  suit  you,  at  a 
lower  price  than  you  can  get  it.  Their  services  cost  you  nothing.  If 
you  have  a  few  hundred  dollars  and  an  ambition  to  succeed,  come  at 
once  and  Canada's  Greatest  Railway  will  go  the  limit  to  help  you. 

Ask  for  the  Famous  Free  Book 

"LAND,  A  LIVING  AND  WEALTH" 

The  Story  of  Farming  and  Social  Conditions  In  Western  Canada 

Tells  how  men  pay  for  their  farms  with  the  first  crop.  All  about  Free 
Homesteads.  Describes  the  great  colonization  movement  which  is  fast 
transforming  Western  Canada  into  the  world's  greatest  agricultural  empire. 

Write  a  Letter  Like  This 

In  writing  for  the  book,  state  what  kind  of  land  you  want,  soil,  and  for 
what  class  of  farming,  and  we  will  write  you  fully.   Write  a  letter  like  this: 

W.  P.  HINTON,  G.  P.  A^  Room  48,  Union  Station,     -     -    Winnipeg,  Can. 

Dear  Sir:     Please  send  Free   Book,  "Land,  a  Living  and  Wealth."     I 

want  a acre  farm soil  preferred,  adapted  to  raising 

(Give  your  name  and  address  in  full.) 

W.  p.  HINTON,  G.  P-  A.  <  s) 

Room  48,  Union  Station  Winnipeg,  Canada 


J.l,l,i,t.n.<rM.t.rf,i.T.M.i.i.i,M.r.l.T.l.l.l.l.l.l.|.MZia 
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MODERN 
AMERICAN 
HOMES- 


■AMraCAN-SCHCOr  • 


■piTfc'C'P'  to  Ceirpenters,  Con- 
•T  KHiIZj  tractors  and  Builders 


This  bin  new  Plan  Book.  Modem  American  Homea,  contalnlne 
hundr<-(ls  oi  valuablr  sugjesllons.  besides  108  plates  with  complete  plans 
lot  every  style  ol  house,  Irom  the  nieJiura  priced  cottaee  to  the  most 
palatial  suburban  and  city  residence;  also  a  lar^e  variety  of  apartment 
bulldines.  libraries,  churches  and  institutional  buildinjs  tent  houses^ 
garaiie/.  boat  houses -the  best  in  modern  architecture  by  the  greatest 
^ericin  Architects.  This  book  of  plans  U  9%xn  in.,  printed  on 
special  paper, and  substantially  bound. 

THE  CYCLOPEDIA  OF 

Architecture,  Carpentry  and  Building 

consists  ot  ten  massive  vol- 
umes;  4,760  pages,  7x10  in.  ; 
4.000  illustrations,  (nil  page 
plates,  building  plans,  dia- 
gi.ims.  etc.;  hundreds  oi 
viiluable  tables  and  formulas ; 
carefully  cross-indexed  for 
quick,  easy  reitrence. 

This  work  covers   every- 
thing in  the  building  profes- 
sions,   from   the   first   rough 
__     _       _  — '     sketch  of  the  architect  to  the 

acceptance  of  the  finished  structure.  It  Includeswood.  stone,  steel,  and 
reinforced  concrete  couslniction;  estimating  and  contacting;  a  study  ot 
the  Greek  and  Roman  Orders;  interior  finishing  and  dccoratine:  and 
modern  house  Ughting  and  sanitation. 


-Partial  Table  of  Contents- 


Mpphanlp»I,  Fri-^hand,  P»^nipecllTe  ftnd  Arehlt^ctnral  Drawlnp,  I-ett«p. 
\afc  Pen  and  Int  Itcnderlngr.  The  Orders  Snperiotendenpf..  Slrenpth 
of  IrtBl^rialK,  Mooonry,  Relnforpfd  Coof ret^  Carpeutry,  8t**l  8aiiar«, 
Stalr-Hnlldlnir,  Hardware.  Kl«l  rnnstructloQ.  Koof  TrnMM.  Pr^ctipal 
ProblpnH,  p.^iimatinir,  Contrnpis,  Ppcpltlpntloni.  Rnlldlne  Law,  Sanlta- 
tlon.  Sheet  Mtlal  Work,  tiectric  W irlng  and  Lighting. 


We'll  Send  the  Plan  Book  FREE 

With  everj'  order  for  a  Cyclopedia  we  >I11  Include  the  Plan  Book, 
absolutely  free  of  charge  and  send  you  the  Cyclopedia  and  the  Plan 
Book,   express  prepaid,  (or  seven  days*  free  examination.    You 

keepthebo.>ksafull  week  — examine  them  thoroughly  at  your  leisure  — 
and  if  they  don't  meet  with  your  expectations  they  may  be  returned  at  our 
expense  Remember  — the  complete  set.  Cyclopedia  and  Plan  Book,  arc 
sent  free  upon  receipt  of  the  coupon  below  and  we  pay  express  charges 
botli  wai-s  if  they  are  not  satisfactor>'. 

AnntllOf  FV«>«>  Offer  ^'^'^^  «ach  set  Is  Included  a  year's 
AnOmCr  rree  V"*=«^  consulting  Membership,  regular 
value  J12.00.  entitling  you  to  the  free  advice  of  a  corps  of  Expert  Archi- 
tects This  will  give  practical  help  in  handling  buildmg  problems  which 
are  too  specific  to  be  taken  up  in  detail  in  the  Cyclopedia.  This  service 
alone  is  worth  more  than  the  first  cost  of  the  books. 

American  School  of  Correspondence,  Chicago,  U.  S.  A. 

FREE  PLAN  BOOK  COUPON 

Aineiican  School  ol  Correspondence,  Chicago,  U.S.A. 

Please  send  Free  Plan  Book,  also  Cyclopedia  ot  Architecttire, 
Carpentry  and  Building  ior  seven  days*  examination.  1  will  send  $^.00 
within  seven  days  and  $J.OO  a  month  until  I  have  paid  $24.80  for 
Cyclopedia  'Plan  Book  Included  free),  or  notify  you  and  hold  bo. iks 
subject  to  your  order.    Title  not  to  pass  until  fully  paid.  T.W,   3-13 


Name 

Addrbss 

occupation.. 
Employer... 


WHEN  THE  ENGINEER 
FORGETS 

( Concluded  from  page  A'6) 

engineer  or  by  the  automatic  apparatus. 
A  pole  changer  on  the  reverse  lever 
changes  the  polarity  of  the  engine  relay 
SI)  that  the  signals  and  stop  work  equally 
well  going  backward  or  forward. 

The  Carson-Burgess,  another  type  of 
intermittent  contact  stop,  shows  by  lights 
in  the  locomotive  cab  whether  the  line  is 
clear  for  two  blocks  ahead.  A  white  light 
burns  in  the  cab  when  the  two  blocks 
ahead  are  clear.  If  only  the  next  block 
is  clear,  the  light  changes  to  green.  If  the 
next  block  is  occupied,  the  light  burns  red 
and  a  bell  rings.  If  the  engineer  fails  to 
take  action,  the  automatic  stop  comes  into 

play- 
In  the  induction  or  "wireless"  type  of 

automatic  stop  there  is  never  any  phys- 
ical contact  between  the  apparatus  on 
the  locomotive  and  that  on  the  track.  A 
number  of  these  have  been  patented  but 
few  have  ever  even  reached  the  stage  of 
an  experimental  test. 

One  that  has  been  tried  out  is  the 
Prentice  wireless  automatic  train  stop, 
which  has  been  installed  experimentally 
on  four  miles  of  the  Canadian  Pacific's 
tracks  near  Toronto.  A  wire  is  laid  in  a 
wood  trunk  on  the  ties  between  the 
rails.  The  current  sent  through  this  wire 
so  long  as  the  way  is  clear  jumps 
through  the  few  inches  of  space  to  a 
"harp"  of  wires  suspended  underneath 
the  front  truck  of  the  loi.omotive,  keep- 
ing relays  energized  and  holding  a  brake 
valve  closed.  When  the  current  is  cut 
off  by  a  stop  signal,  the  armatures  drop 
and  the  brakes  are  applied. 

An  elaboration  of  this  scheme  has 
been  tried  in  England  under  the  name  of 
the  "Railophone,"  the  invention  of  Hans 
von  Kramer,  of  Birmingham.  The  track 
wire  is  buried  outside  the  rails.  Two 
large  coils  of  copper  wire  suspended 
under  a  coach  take  the  place  of  the  harp 
in  the  Prentice  system.  An  ordinary  tele- 
phone outfit  is  connected  with  these  coils 
so  that  the  guard— the  English  engineer 
is  not  entrusted  with  such  a  great  re- 
sponsibility— may  talk  with  the  signal- 
man in  his  distant  box. 
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Send  a  postal  or  write 

a  letter  today  gfiving  just 

your  name  and  address   so  we 

can  send    you    by  retura   mail, 

postpaid^    this    new.    big,  splendid 

catalogue  of  7,0(-ll)  n^oney-saving  bargains. 

This  Dew  book  gives  comi)lete   descriptionB.  illnetratlona  and  prices,  and  explains  our  eafiy« 

payment  plan*  with  30  days'  Free  Examination  Guarantee.    Write  today. 

Save  15%  to  50%  on 

One  Year 
to  Pay  Us 


Home  Furnishings 


This  is  the  largest,  oldest  and  best  known  home  furnishing  concern  m  the  world— 58  years  of  success 

—22    Great    Stores— 1.000  000  reg-ular  cus-     ,__   ■      -  -^  •      -. 

tomers.    Could   greater  proof  of  honest.     Thirty     DaVS         FTCG 

fair  and  square  dealing  be  desired?    Our  ' 

customers  are  friends.  We've  proved  our- 
selves to  1,000.000— can  prove  ourselves  to 
you.  Through  our  tremendous  buying 
power— taking  entire    factory  outpntB— at  low 

friceB  and  discounts— we  can  eaveyou  money  on 
he  best  quality  in  the  world.  Send  for  our  big, 
new,  7.000  Bargain  Catalog  today.  It  gives  you 
facts  and  figures  with  a  guarantee  of  15  to  50% 
eavlng  on  any  article  of  furniture  or  hoasefur- 
niahiiigB.  Don't  neglect— write  a  postcard  today. 


Easiest,  Fairest  Credit 

Plan  Ever  Offered.  No  interest— no 
extra  chargea-no  r«d  tape — nothing  but 
a  eguare.  honest  plan  of  allowing  you 
rock-bottom  cash  prices.  \\  ith  privilege  of 
arranging  payments  to  suit  your  individ- 
ual convenience.  Our  multt-million  dol- 
lar resources,  buying  power  and  trusting 
power  enable  us  to  offtr  yon  terms  no  or- 
dinary concern  could  even  dare  to  think 
of.  Learn  about  this  fuir,  sqaare,  lion> 
est  method.    Investigate  it  now. 


Examination  Guarantee.  Honesty  haa 
built  our  tremendous  business.  Every 
customer  must  be  satisfied  aud  more  than 
satistieti.  You  can  get  absolutely  any- 
thing you  want  from  our  immense  etocfc 
on  30  days'  free  examination  in  your  own 
home— your  money  back  in  full  to  the 
last  penny  without  a  word  or  question  if 
you  are  not  positively  and  thoroughly 
pleased.  You  are  the  judge— our  guaran- 
tee is  legally  binding  and  absolute. 


Here  Are  Six  Regular  CREDIT  BARGAINS 


Every  great  bargain  here 
shown  in  catalog — big  photo* 
graphs— long  exact  descrip' 
tions  —  with  7000  others* 
GET  ITt 


FamouEi  "'Restweir'Gaaranteeti  Rocker, 
American  quartered  Dak,  upholstered 
With  "Impirial"  leather,  the  nearest 
approach  lo  r^al  leather.  Monarch  eti-t;! 
eprinBPeatconstructioii.Can"edfl;0  ^Q 
front  oosta.    Price  only  *p<J.tJ 

Terms:  50c cash,  50c  monthly 


n^n't  WqiIT  Order  thia  elegant  eoltd  oat{  three-piece  MiBsion.artlstlo 
UUII  I  TVdIll  d.-siiTn  library  Btt  at  once.  It  is  made  of  solid  <.ak,  beau- 
tifully finished  in  Ciflden  or  bumed<)ak.  Full  set  of  tempered  eprines  in 
chair  and  rocker,  upholstered  in  Imperial  Spanish  leather,  which  haa  the 
viearinu  qualities  of  penuire  leather,  Tbe  table  meaaona  42x26  inchee,  has  a 
large  drawer,  and  book  shelf  below.  Price  of  tbis  high  quality  ftO  QC 
full  Bet  ia  1638  thaD  baJf  what  you  would  pay  at  any  retail  etore.    VvaU«J 

Terms,  $1.00  Cash — 75c  Monthly. 


No.  393— You  have  never  be- 
fore had  a  chance  to  buy  a  Ruk  Barsaio 
anywhere  near  the  equal  ot  thip  cele- 
brated "Arcadia"  Brussels  Ru?.  It  !■ 
standard  itxl.i  foot  aize:  surface  is  of 
Select  woolen  yarna-closely  woven  into  a 
beautiful  Empire  desiBn  with  combina- 
tion colorii.ga  of  green,  red  and  tan. 
Uigchly  rei  ommcniled  and  ttlfl  R^ 
guaranteed  lor  wear.    Price    "P  '  VmUyg 

Terms,  91  Cash — 75c  Monthly 


NOa  363*  The  most  astooodin?  Diotnff 
Table  Bargain  of  modem  times.  Just  an  ex- 
ample of  tne  Grand  Values  we  offer  in  our  big 
free  cataioK.  Made  of  seasoned  hardwood- 
finished  American  quartered  oak,  beautifully 
polished.  Top  meaBurcs  46  inches  in  diameter 
and  is  supplied  with  extra  leaves  so  as  to  ex- 
tend out  to  six  feet  in   length.     The   maasivo 


No.  343*  Coin  Gold  Porcelain  100-Plece  Bargain  Dinner  Set 

Extra  value  at  our  verv  low  price.  Made  by  the  world's  largest 
pottery.  It  is  double  fired  and  beautifully  glazed:  has  heavy 
coin  eold  band  decorations,  warranted  not  to  come  off,  and  is 
furnished  in  assortment  of  pieces  as  illustrated.  Comes  d:Q  CR 
expertly  packed.     Pric*  complete  set  of  luO  pieces  ^»3.U*J 

Terms:    $1.00  cash,  75c  monthly 

WE  PROMISE  YOU:  Ab8o1nt«  satisfaction  on  anything:  you  ever  order  from 
Cbargre  arcoimt  or  money  back.  All  we  ask  Is  the  cbunee  to  prove  It  to  you. 
7000  Bargain  Book.    You'll  Get  It  By  Return  MaU   FREE-AU  Postage  Paid, 


pedestal  is  supported  by  missiou     ft  1  ft  ft^i 
designed  legs.    Price  only  *  '  U.03 

Terms;   $1.00  cash,  75c  monthly 


HARTIVIAN 


FURNITURE  &  CARPET  CO. 

3985  WENTWORTH  AVE.,  CHICAGO 
Establlahed  1855-57  Ysars  of  Success  22  Great  Stores-l.OOO.OOO  Customeir 


Unique  design,  i 
i.,  ^ojL.^0  luch  top.   two  orawcio, 
ehelt  and  large  braced  le^a.  Choice  of  Golden 
or  Fumed  Oak  Finish.  4lft    74 

Price  only  .  ,  ,  ^0»  # » 

Terms;   $1.00  cash,  75c  monthly 

UB-on   OPEN  FREE  Credit 
Write  us  aud  enjoy  our  Blf 
WlUYou? 

tarerest,  oldest  and  best 
kno^vn  home  farnishina; 
coucem  in  the  world. 
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PATENTS 

I  TRADEMARKS    AND    COPYRIGHTS 

SECURED  OR    FEE   RETURNED 


?<nJ  model  or  sketch  and  di-scription  of  your  invention  for 
free  search  of  the  U.  S.  Patent  l.>llice  records. 

Out  Four  Books  mailed  Free  to  any  addrc-ss.  Send  for  these 
books:  the  finest  iiublications  ever  issued  for  free  distribution. 

HOW  TO  OBTAIN  A  PATENT 

Our  Illustrated  eJKhly  pace  Guide  Book  is  an  invaluable 
book  of  reference  for  inventors  and  contains  100  mechanical 
movements  illustrated  and  described. 

FORTUNES  IN  PATENTS 

Tells  How  to  Invent  for  Profit  and  gives  history  of  suc- 
cessful inventions. 

WHAT  TO  INVENT 

Contains  a  v.aluable  list  of  Inv.ntions  Wanted  and  sug- 
Restions  concerning  prolitablc  fields  of  inv<ntiou.  Also  in- 
formation regarding  prizes  offered  for  inventions,  among 
which  is  a  PRIZE  OF  $100,000 

offered  for  one  invention  and  $10,000  for  others. 
PATENTS  THAT  PAY 

Contains  fac-sirailes  of  unsolicited  letters  from  our  clients 
who  have  built  up  profitable  enterprises  founded  upon  patents 
procured  by  us.  Also  indorsements  from  prominent  invent- 
ors, manufacturers.  Senators,  Congressmen.  Governors,  etc. 

WE  ADVERTISE  OUR  CUENTS'  INVENTIONS  FREE 

in  a  list  of  Siinriny  Newspapers  with  two  million  circulation 
and  in  the  World'*  Progress,    bamplc  Copy  Free. 

Victor  J.  Evans  &  Co. 


Main  Office!,  724-726  Ninth  St..  N.  W. 


WASHINGTON.  D.  C. 


PA 


nPYRir.HTc       ''^-~* 


RADE  MARKS. COPYRIGHTS 


Difficult  and  Rejected  Cases  Solicited 

Eiperienced  Serrice — 29  yeais'  acthe  practice.    Liberal  terms — Book  Free 

E.  G.  SIGGERS 

Box  12.  N.  U.  Building  Washington.  D.  C. 


TEDiLD 


i 


Mannfactnrerfi 

BT©  writing  for  patents  pro. 

cored   throogh    me.      FREE  :  — 72-page 

guidebook.  "Soccessful  Patents;"  "Stepping  Stones"  (containing 
over  200  inventions  wanted,  prizes,  etc.);  and  "Patent  Promotion. 
Send  forthem.   Free manafacturing facilities.   Personal  ServiceB. 
I  cet  patent  or  no  fee.    Advice  free. 

RICHARD   B.  OWEN.  19  Owen  Bid;..  Washin^on.  D.  C. 


<T  YOUR  IDEAS 

»i*.000  offered  for  cert.-iin 
inventions.  Book  "How  to  Obtain 
I  I'atent"  and '"What  to  Invent" 

i, -i-ntfree.    Send  rough  sketch  for  free 
;  r.  port  as  to  patentability.     Patents  ad- 
vertised forsaleatourexiienseinMan. 
ufiietiirers*  .JnnrnaN. 

CHANDLEE&CHANDLEE,  Patent  Atty's 
^Est.  16  YeaK       998  F.  St.  Washington.  P.  C. 


PATENTS 


C.    L.    PARKER 

Formerly  ?ilember  Examining 

,srri.  U.  S.  Patent  O^ce 
PATENT    LAWYER 


14    MCGlLL   i 


Washington,  d.  C. 


Patents,  Trade  Marks,  Copyrights,  Patent  Litigation 

Hnndbook  for  Tnventors.  "Proteetlng.  Fxplolllns 
and  SelUng  luvenUons"  Bent  free  upon  request. 


PAINTING  UNDER  THE  OCEAN 

^Continued  from  page  St) 

space  of  air  between  the  water  and  the 
eyes,  thereby  enabling  one  to  see  per- 
fectly under  water. 

For  sinking  himself  and  his  apparatus, 
Mr.  Pritchard  used  a  large  piece  of  coral 
attached  to  his  belt  by  the  use  of  a  hook. 
Having  found,  by  means  of  the  glass- 
bottomed  box,  the  place  he  proposed  to 
sketch,  he  would  put  on  his  diving 
glasses,  fasten  himself  to  the  lump  of 
coral,  and,  after  taking  a  good  breath, 
lower  himself  over  the  side  of  his  canoe. 
Reaching  the  bottom,  he  would  settle 
himself  upon  the  lump  of  coral,  which  he 
used  as  a  seat,  and  then  hastily  sketch 
the  view  he  had  chosen,  being  able  to 
remain  under  the  water  from  thirty  to 
forty-five  seconds,  according  to  the  depth 
and  pressure  of  the  water.  When  ready 
to  ascend,  he  would  unfasten  the  lump  of 
coral  and  float  to  the  surface.  The  coral 
would  then  be  drawn  up  by  means  of  a 
rope  for  another  descent.  After  having 
made  several  descents  in  this  manner,  he 
would  complete  the  sketch  and  take  suffi- 
cient color  notes  to  enable  him  to  finish 
the  picture  at  leisure  in  his  studio.  The 
use  of  a  diving  helmet  in  later  years  en- 
abled him  to  complete  his  sketches  in  one 
descent.  He  usually  descends  at  low  tide, 
as  there  seems  to  be  less  disturbance  in 
the  sea  at  that  time. 

While  some  of  ]\Ir.  Pritchard's  best 
work  was  done  at  Tahiti,  lie  has  found 
excellent  material  off  Santa  Barbara. 
Mrs.  Finley  J.  Shepard — formerly  Helen 
Gould — visited  his  studio  in  Pasadena 
last  summer  and  purchased  two  pic- 
tures. One  of  these  paintings  shows 
a  school  of  fish,  the  large  fins  of  which 
cause  them  to  resemble  butterflies  on  the 
wing.  It  was  made  in  a  submarine 
"grove"  off  the  California  coast.  The 
other  work  displays  a  beautiful  forest  of 
polyps,  amid  which  swim  several  chaeto- 
don,  fishes  that  make  their  home  among 
polyps  and  coral. 

According  to  Mr.  Pritchard,  those  who 
have  been  fascinated  by  views  of  the 
ocean's  bed  gained  by  rowing  about  in  a 
glass-bottomed  boat  at  Catalina,  have 
only  a  remote  idea  of  the  beauty  and 
grandeur  of  the  under-water  world.     It 

{Concluded  on  page  132^ 
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Intelligent 

Industry  Insures 

Independence 

By  FRANKUN  O.  KING. 

The  Man  Who  tries  to  Kill  an  Elephant  with 
a  Pop-Gun  is  on  a  Par  with  the  Person  who 
would  plan  to  Pulverize  a  Peanut  with  a  Pile- 
Driver.  Both  may  be  Terribly  in  Earnest,  but 
Neither  has  a  Correct  Idea  of  the  Eternal  Fitness 
of  Things.  Fools  Spoil  their  Tools  when  they  try 
to  Reap  Results  without  Rules.  Like  the  Horse 
on  the  Treadmill — They  are  Walking  Fast,  but  not 
Getting  Anywhere,  in  Particular.  The  Untrained 
Man,  with  only  Brute-Strength  to  commend  Him, 
is  up  against  a  Hard  Proposition  in  this  Pay  and 
Age  of  Specialized  Supremacy. 

In  other  Words,  the  Man 
who  Knows  How  to  do  one  or 
two  things  lucll,  has  most 
Everybody  else  'On  the  hum- 
mer," when  it  comes  to  Com- 
petition. Emerson  said  : — "The 
Man  who  Makes  the  best 
Mouse-trap  will  find  a  Beaten 
I'ath  to  his  Door,  even  though 
he  Live  in  the  Midst  of  a 
Forest."  I  am  not  so  Sure 
about  the  quotation,  but  it 
simply  bristles  with  Truth,  like 
Quills  on  the  Ridge-pole  of  a 
Fretful  Porcupine.  The  Man 
with  the  Hoe  would  make  more 
"dough"  if  he  used  Modern 
Methods  to  Sow  and  to  Reap. 

The  Business  Man  makes  the 
Best  Farmer,  because  he  Ap- 
plies Business  Principles  to 
Buying  and  Selling,  as  well  as 
to  Growing  his  Crops.  His 
Creed  is  Simply  to  Make  a  Two- 
Dollar  Bill  grow  where  only  a 
"One-Spot"  grew  before,  and 
with  all  Due  Respect  to  the 
Yokel  who  is  Merely  Multiply- 
ing Blades  of  Grass,  I  think  the 
Business  Farmer  has  the  Bulge. 

The  Mechanic,  the  School-teacher,  the  Doctor, 
the  Lawyer  and  the  Day-laborer  are  all  "Business 
Men,"  when  it  comes  Right  Down  to  it — "Even 
as  You  and  I."  Most  of  Them  have  had  Training 
in  the  "School  of  Hard  Knocks,"  and  Know  How 
to  Listen  when  "Money  Talks."  It  only  requires 
the  Application  of  Brains  in  Order  to  make  the 
Earth  most  Anywhere  Bloom  with  Life. 

Ben  Franklin  said : — "He  who  by  the  Plow 
would  Thrive,  Himself  must  either  Hold  or 
Drive."  The  Man  who  is  Really  in  Earnest  will 
absolutely  make  good  on  a  Small  Farm,  if  he  will 
only  Put  his  Shoulder  to  the  Wheel,  and  stay 
"Put."  Work  Wins— It  Always  Wins,  but 
Industry  and  Intelligence  are  Irresistible  and 
Invincible. 

Since  Investigating  Conditions  in  the  Rain  Belt 
of  Gulf  Coast  Texas,  I  have  no  Fear  of  Old  Age 


Two  Texas  Gulf  Coast  Products 


or  Poverty,  because  I  Know  I  can  Take  Up  a  Few 
Acres  down  there  and  be  Absolutely  Independent. 
I  am  Firmly  Convinced  that  with  Average  Intelli- 
gence and  Average  Industry,  any  Man  who  is  now 
Working  His  Head  off  in  the  North  to  make  a 
Bare  Living,  where  they  Snatch  one  Crop  between 
Snow-Storms  and  Blizzards,  can  soon  Lay  Up  a 
Nice  Bank  Account  in  the  Winter  Garden  of 
America.  Come  to  the  Land  of  Least  Resistance, 
where  You  can  Grow  Three  Big  Money-Making 
Crops  a  Year  on  the  Same  Soil  and  Without  a 
Dollar's  Worth  of  E.xpense  for  Irrigation  or 
Fertilization. 

I  believe  you  could  save  Twenty-Five  Cents  a 
Day  if  You  Tried.  I  know  you  would  Try  if  you 
Realized  that  our  Growers  of  Figs,  Strawberries 
and  Early  Vegetables  clear  a  net  profit  of  $300  to 
$500  an  Acre.  Men  have  Realized  more  than 
$1,000  an  .■Xcre  growing  Oranges  in  our  Country. 
Remember  that  our  Early 
Vegetables  get  to  Northern 
Markets  in  Mid-Winter  and 
l^arly  Spring,  when  they  com- 
mand Top  Prices. 

One  German  Truck  Grower 
im  adjoining  lands  last  spring 
realized  nearly  $500  from 
three-fourths  of  an  acre  of 
Strawberries.  You  could  do  as 
well  if  you.  only  Tried,  and  on 
a  Ten-.\cre  Tract  Find  Finan- 
cial Freedom. 

The  Biggest  Price  paid  for  a 
car  of  watermelons  on  the 
Houston  Market  last  year  was 
$140.  The  car  was  shipped  by 
tlie  Danbury  Fruit  and  Truck 
Growers'  Association. 

We  are  situated  within  con- 
venient shipping  distance  of 
Three  Good  Railroads  and  in 
addition  to  this  have  the  in- 
estimable /Advantages  of  Water 
Transportation  through  the 
Splendid  Harbors  of  Galveston 
and  Velasco,  so  that  our 
Freight  Rates  are  Cut  Practic- 
ally in  Half.  The  Climate  is 
E.xtremely  Healthful  and  Su- 
perior to  that  of  California  or  Florida — Winter 
or  Summer — owing  to  the  Constant  Gulf  Breeze. 
Our  Contract  Embodies  Life  and  Accident  In- 
surance, and  should  You  Die  or  become  totally 
disabled.  Your  family,  or  anyone  else  You  name, 
will  get  the  Farm  without  the  Payment  of  An- 
other Penny.  If  you  should  be  Dissatisfied,  we 
will  Absolutely  Refund  your  Money,  as  per  the 
Terms  of  our  Guarantee. 

Write  for  our  Free  Book,  which  contains  nearly 
100  Photographs  of  Growing  Crops,  etc.  Fill  Out 
the  Blank  Space  below  with  your  Name  and  Ad- 
dress, plainly  written,  and  mail  it  to  the  Texas- 
Gulf  Realty  Company,  1382  Peoples  Gas  Bldg., 
Chicago,  111.  Read  it  Carefully,  then  use  your 
own  Good  Judgment. 


Please  send  me  your  book,  "Independence  With  Ten  Acres.' 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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PATENTS 

THAT  PROTECT  AND  PAY 

Books,  Advice  and  Searches  FREE 

Srinl  Hki'l.li  or  ni.i.l.-I  for  f*.'iiri-li.      lli»clu'i*t  lU'fcrfUci'w. 

WATSON  E.  COLEMAN,  Patent  Lawyer 

<;,:  I  1'.  Slr.'.l.  >.  W.  >Va!-lililBloll,  I>.C. 


A  Happy  Marriage 

Utpunds  l.irKrly  on  a  knowl- 
edge of  the  wliole  truth  about 
self  and  sex  and  their  relation 
to  life  and  health.  Tliis  knowl- 
edjri' does  not  come inti -11  i^ent- 
ly  of  itself,  nor  correctly  from 
ordinary  everyday  sources. 

SEXOLOGY 

illhiStraicd) 

by  William  H.  Walling,  A,  M..  M.  D.,  imparts  in  a  clear, 
wholcsonu-  way.  in  one  volume: 

KnowledKe  a  Young  Man  Should  Hav«. 
Knowledge  a  Young  Husband  Should  Have. 
Knowledge  a  Father  Should  Have. 
Knowledge  a  Father  Should  Impart  to  His  Son. 
Medical  Knowledge  a  Husband  Should  Have. 
Knowledge  a  Young  Woman  Should  Have. 
Knowledge  a  Young  Wife  Should  Have. 
Knowledge  a  Mother  Should  Have. 
Knowledge  a  Mother  Should  Impart  to  Her  Daughter. 
Medical  Knowledge  a  Wife  Should  Have. 
All  in   one    volume.  Illustrated,    $2,   postpaid. 

\\'rile  for  "Other  People's  Opinions"  and  Table  o£  Contents. 

PURITAN  PUB.  CO..  770  Perry  Bldg.,  PHILA.PA. 


We  Ship  on  ApprnvBl 

■nthout    a     cf'il    dff.'nt.   prepay     the    freight   ainl    allow 

0    DAYS    FREE    TRIAL  on  every  bicycle.     IT  ONLY 

COSTS  une   cent   tu   learn  our  unheard  of  price  a   and 

•n.irz;-:.',,^  c"'trs  nn  hiirhest  gnde  iai3  models. 

CAOTADV  DDIPCC  ^^  "^'  *">^  bicycle  or 
rAulUni  rllluCd  a  pair  of  tires  from  auy 
cyiezx.  any  price  until  you  write  for  our  new  larjie  Art 
Catalog  and  leam  our  wonderful  proposition  od  the  nrst 

sample  hicycle  p^jntr  toyour  town. 

DinCD  APCUTC  everywhere  are  making  biff 
niUCn  AUfclllO  money  exhibiting  and  seUmg 
our  hlc-ycles.     WO  Sell  cheaper  than  any  other  factory. 

TIRES.   Coaster-Brake   rear    wheels,  lamps, 

Tepalrsacdsuodiies  at  half  us%{al prices.    Do  Not  Wait; 

mrWctoday  for  our  Uite^t  special  offer  on  "Rnnger"  U-  W^^-^- 

MEAD  CYCLE  CO.        Dept.  S29       CHICAGO 

l^CfTU'Cl       Oi^     WONDER 
JVHiI  1  rl  O       ^\J    HOUSES 


10 


A  New  Book  of 

20  plans  sho' 

in^plioto  views 

as  actually  built 

and   large  floor  plans  for  2^ 

selected  types  o(  Keith's  Dest 

ideas  in  Bungalows,  Cottages 

and    houses,    costing    $2,000 

up.  TheyareWonderllouscs 

for      practical,     inexpensive 

homes.  Sendsilverorstamps. 


I.  L  KEITH.  447  McKNiGHT  BUILDING.  MINNEAPOUS.  MINN. 


WE  WILL  MAKE  YOU 
PROSPEROUS 

If  yoo  are  honest  and  ambitiotia  write  ns  today. 
No  matter  where  you  live  or  what  your  occupation, 
we  will  teach  you  the  Real  Estate  business  by  mail; 
appoint  you  Special  Representative  of  our  Company 
ia  your  town;  start  you  in  a  profitable  business  of 
your  own,  and  help  yon  make  big  money  at  once.  Can 
arrange  for  spare  time  only  if  desired. 

Unusual  opportunity  for  men  without  capital 
to  become  independent  for  life.  Valuable  Book 
and  full  particulars  free.    Write  today. 

NATIONAL  CO-OPERATIVE  REALTY  CO. 
M32  Harden  Building,        Washington,  0.  C. 


PAINTING  UNDER  THE  OCEAN 

[,ConcUidcd/rom  pai^e  130) 

is  entirely  different  from  that  of  the  air. 
It  is  a  territory  of  quivering  hght  and 
sliade,  of  a  profusion  of  strange  colors, 
of  plant  forms  of  extreme  delicacy  and 
beauty,  of  sea  creatures  gorgeous  and 
mysterious  to  the  human  eye. 

"The  coloring  beneath  the  ocean  is  all 
in  the  lowest  keys,"  says  Mr.  Pritchard, 
"merging  from  deep  indigo  and  purple 
into  the  lighter,  delicate  tints  of  pale 
greens,  gra}s,  and  yellows.  Rocks  and 
cliffs  in  the  dim  light  assume  an  appear- 
ance of  inconceivable  size.  This  is  due 
to  the  magnifying  power  of  the  water.  I 
have  proved  by  experiments  that  it  is  not 
possible  to  see  over  three  hundred  feet 
under  water.  The  fish  that  swim  in  the 
water  grow  brighter  as  they  near  the 
surface. 

"Many  times  I  have  been  surprised  by 
what  seemed  to  be  rivers  flowing  between 
the  coral  buttes  and  would  listen  for  the 
sound  of  water  which  I  felt  sure  must 
be  heard.  But  as  I  approached  these 
rivers  I  found  that  they  were  only  clean 
sand  washed  down  by  the  action  of  the 
tides.  In  some  instances,  where  the  sand 
had  been  washed  near  the  top  of  a  pin- 
nacle, with  the  diffused  sunlight  upon  it, 
the  effect  was  that  of  a  wonderful  water- 
fall. 

"When  beneath  the  water,  one  is 
amazed  to  find  that  the  surface  of  the 
water  has  become  a  mirror,  reflecting 
everything  below  it  and  shutting  out  the 
whole  upper  world.  The  absolute  silence 
is  thrilling.  On  land  we  see  the  founda- 
tions of  every  object,  no  matter  how 
large  or  small  its  bulk,  but  when  one- 
looks  into  the  depths  of  the  huge  coral 
formations  under  water  they  seem  to  be 
resting  upon  deep,  blue  air. 

"I  have  mingled  familiarly  with  the 
denizens  of  the  deep.  Lobsters,  sharks, 
tunas  have  browsed  at  my  feet  and! 
chased  one  another  about  my  diver's, 
helmet.  These  creatures  are  absolutely 
without  fear  of  man,  even  in  his  diving 
dress,  because  he  is  new  to  their  world.'" 
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THIS  is  an  invitation  that  no  thin  man  or 
woman  can  afford  to  ignore.  We  invite 
you  to  try  anew  treatment  called  "Sargol" 
that  helps  digest  the  food  you  eat— putting  good, 
solid  flesh  on  people  that  are  thin  and  under 
weight. 

How  can  "Sargol"  do  this?  We  will  tell  you. 
This  new  treatment  is  a  scientific,  assimilative 
agent.  For  increasing  cell  growth,  the  very  sub- 
stance of  which  our  bodies  are  made  — putting  the 
red  corpuscles  in  the  blood,  which  every  thin  per- 
son so  sadly  needs,  strengthening  the  nerves  and 
putting  the  digestive  tract  in  such  shape  that  every 
ounce  of  food  gives  out  its  full  amount  of  nourish- 
ment to  the  blood  instead  of  passing  through  the 
system  undigested  and  unassimilated. 

Women  who  never  appear  stylish  in  anything 
they  wear  because  of  their  thinness,  men  under 
weight  or  lacking  in  nerve  force  or  energy  tell 
how  they  have  been  made  to  enjoy  the  pleasure 
of  life— been  fitted  to  fight  life's  battles,  as  never 
for  years,  through  the  use  of  "Sargol." 

If  you  want  a  beautiful  and  well-rounded  figure 
of  which  you  can  be  justly  proud — a  body  full  of 
throbbing  life  and  energy,  write  the  Sargol  Com- 
pany, 120-C  Herald  Building,  Binghamton, 
N.  Y.,  today,  for  50  cent  box  "Sargol,"  abso- 
lutely free,  and  use  with  every  meal. 

But  you  say  you  want  proof!  Well,  here  you 
are.  Here  are  the  statements  of  those  who  have 
tried — been  convinced — and  have  testified  to  the 
virtues  of  this  preparation : 

KEV.  UEUK»E  W.  DAVIS  BaT»> 

"I  have  made  a  faithf  il  trial  of  the  Sareol  treatment  and  must  say 
it  has  brought  to  me  new  life  and  vigor.     1  have  gained  twenty  pounds 
and  now  weigh   170  pounds,  and.  what  is  t>etter.  I  have  gained  the 
days  of  my  boyhood.     It  has  been  the  turning  point  of  my  life." 
MRS.  A.  I.  RODENHEISER,  wrlteflt 

"I   have   gained   immensely    since    I    took    Sargol,   lor  I    only 
weighed  about  106  pounds  when  1  began  using  it  and  now  1  weigh  130 


We  Invite  Every 
Thin  Man 


pounds,  so  really  this  makes  twenty-four  pounds.     I  feel  stronger  and 
am  looking  better  than  ever  before,   and  now  I  carry  rosy  cheeks, 
which  is  something  I  could  never  say  before." 
V,  OAONON  writeat 

"Here  is  my  report  since  taking  the  Sargol  treatment.  I  am  a 
man  67  years  of  age  and  was  all  run  down  to  the  very  bottom.  1  had 
to  quit  work,  as  I  was  so  vcak.  Now,  thanlcs  to  Sargol,  I  look  like  a 
new  man.  I  gained  22  lbs.  with  23  days"  treatment.  I  catmot  tell 
you  how  happy  1  ieeL" 

■RS.  TERNIE  ROrSE  isyil 

"Sargol  is  certainly  the  greatest  treatment  I  ever  used.  I  took 
only  two  boxes  of  Sargol.  My  weight  wai  120  pounds  and  now  I 
weigh  140  and  feel  belter  than  I  have  for  five  years.  I  am  now  as 
Ileshy  as  1  want  to  be,  and  shall  certainly  recommend  Sargol,  for  it 
does  just  exactly  what  you  say  it  will  do." 

Full  address  of  any  of  these  people  if  you  wish. 

The  fame  of  this  discovery  extends  throughout 
the  world.  A  gold  medal  was  awarded  Sargol  at 
Brussels  in  1910.     Another  at  Rome  in  1911. 

Sargol  has  been  analyzed  by  eminent  invesf'ga- 
tors,  and  found  free  from  any  dangerous  or  habit- 
forming  drugs. 

Dr.  Cuddy,  Hon.  Staff  Physician  St.  Luke's 
Hospital,  says:  "I  have  prescribed  Sargol  and 
am  exceedingly  satisfied  with  results.  It  con- 
tains all  the  elements  for  flesh  forming,  is  of  high 
value  in  most  cases  of  malnutrition,  assuring 
rapid  recovery  from  wasting  diseases." 

Dr.  Mascarenhas,  Ph.  D.,  F.  C.  S.,  sajs: 
"Sargol  contains  elements  well  calculated  to  in- 
crease weight.  It  is  free  from  harmful  or  danger- 
ous drugs." 

Probably  you  are  now  thinkinsr  whether  all  this  can 
be  true,  btop  it!  "SarKol"  docs  make  thin  people  add 
flesh,  but  we  don't  ask  you  to  take  our  word  for  it. 
Write  us  today  and  we  will  S'Tid  you  absolutely  free  a 
SOc  packae  '  for  trial.  Cut  off  coupon  below  and  pin 
to  your  tetter. 


This  Coupon  Good  for  SOc  Packace  "Sargol" 

This  coupon  entitles  any  thin  person  to  one  SOc  package 
"Sargol"  (provided  you  have  never  tried  it).  The  Sargol 
Company,  UU-C  Herald  Bldg.,  Binghamton.   N.  Y. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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Put  your 


problt 


pipe- 
threading 
lems 
up  to  us 

The  men  who  make  the 
liifftjest  line  of  pipe-threading  tools 
t  he  market — hand,  belt  and  motor  machine* 
— can  give  you  dependable,  unprejudiced 
advice. 

OSTER  BULLDOG 

PIPE-THREADING  TOOLS 

rat^-X.  pvory  pipp-throntJing  need  in  thf>  riRht  way  at  the 
ri^ht  pritcs.  Twenty  ye;irso  muuufaoturiiiu  experience 
an-i  tlie  fhminntion  of  unnecessary  and  complicated  email 
parts  kwp  the  cost  dowu  where  you  want  it. 

Ofler  Tools  are  so  simple  to  operate  that  untrained 
men  luoiluce  perfect  results  at  hi^h  Hpeeil,  Oster  sim- 
plitity  includes  selt-locking  dies,  self-Iockin*!  gnidea  and 
no  hothersume  bushings.  One  movement  of  the  hand 
opens  or  closes  the  dies.  No  resetting  the  dies  for  each 
cut.  No  hiicking  over  finished  threads.  If  you  use  hand 
or  power  pipe-threading  toolo,  you  owe  it  to  yourself  to 
read  our 

Free  Booklet—  "The  Bulldog  Tale" 

illustrating  and  describinK  in  detail  Oster 
Bulldog  Die  Stock.  Mailed  free  with  com- 
plete catalog  by  return  mail. 

THE  OSTER  MFG.  CO. 

I%3  Eut  6lit  Street,  Cleveland,  Ohio.  U.  S.  A. 


10  DAYS'  FREE  TRIAL 

We  ehlp  on  approval  without  a  cent  deposit,  freight 
prepaid.    DON'T  PAY  A  CENT  il  you  are  not  satis- 
fied after  using  the  bicycle  10  days. 

nn  NOT  RIIV  ^  bicycle  or  a  pair  of  tirea 
UU   nUI    DU  I    froin  anyone  at  any  price  until 

you  rt^eive  our  latest  art  catalog-s  illustraiing  every 
kin-i    ot    liM:vi.le,    and    have    le.iraed    our    UUlieard    of 

prices  and  marvelous  new  offers, 

nijp  PFNT  '^  ^'^  ''  ^'"  '^"^  ^°"  *°  write  a  postal 
UlvC  vtH  1  and  everything  will  be  sent  you  frete 
postpaid  by  return  mail.  You  will  get  much  valuable 
iniorm.itton.     Do  not  wait,  write  it  now. 

TIRES.  Coaster- Brake  rear  wheels,  lamps, 
sundries  at  half  usual  prices. 
MEAD  CYCLE  CO.       Dept.S29        CHICAGO 


Paint  Without  Oil 

Remarkable  Discovery  That  Cuts  Down  the  Cost 
of  Paint  Seventy-Five  Per  Cent 


A    Free    Trail    Package    is    Mailed    to    Everyone 
Who  Writes 

A.  L.  Rice,  a  prominent  manufacturer  of 
Adams,  N.  Y.,  has  discovered  a  process  of  making 
a  new  kind  of  paint  without  the  use  of  oil.  He 
calls  it  Powdrpaint.  It  comes  in  the  form  of  a  dry 
powder  and  all  that  is  required  is  cold  water  to 
make  a  pamt  weather  proof,  fire  proof  and  as  dur- 
able as  oil  paint.  It  adheres  to  any  surface,  wood, 
stone  or  brick,  spreads  and  looks  like  oil  paint  and 
costs  about  one-fourth  as  much. 

Write  to  Mr.  A.  L.  Rice,  Manuf 'r..  46  North  St.,  Adams, 
N.  Y..  and  he  will  send  you  a  free  trial  package,  also  color  card 
and  full  information  showing  you  how  you  cad  save  a  good 
many  doUara.    Write  do-day. 


WARMING  THE  NORTH 
ATLANTIC  COAST 

Continued  from  page  62 

nicely  controlled — niakinpf  it  possible  to 
drop  the  material  in  a  thin  line  right  over 
the  desired  course.  It  wouUl  not  be  neces- 
sary to  await  the  completion  of  the  pro- 
ject to  insure  benefits. 

Just  east  of  Cape  Race,  a  western 
branch  of  the  Labrador  Current  has  been 
eating,  for  some  years,  a  new  channel 
about  twenty  miles  wide  and  five  hun- 
dred feet  deep.  It  is  through  this  breach, 
so  to  speak,  in  the  great  sand  barrier 
that  that  part  of  the  Labrador  Current 
comes  which  hugs  our  Atlantic  seaboard, 
and  it  is  also  through  this  opening  that 
the  biggest  and  most  dangerous  of  the 
icebergs  slip  south  into  the  steamer  lanes. 
It  is  suggested  that  effort  be  centered  in 
first  filling  up  this  gap  and  in  extending 
the  jetty  seaward  from  Newfoundland 
for  a  distance  of  thirty  miles.  Speaking 
of  this  particular  section  and  its  possible 
effects,  Mr.  Riker  says  it  "would  modify 
the  climate  of  the  coast  from  Newfound- 
land to  Cape  Ilatteras  by  which  the 
rigors  of  the  cold  winters,  late  springs, 
coastal  fogs  and  scouring  counter  cur- 
rent would  be  avoided,  and  open  winter 
harbors  be  unquestionably  secured  north 
to  the  St.  Lawrence." 

If  we  want  to  look  beyond  our  selfish 
interests,  the  author  of  this  remarkable 
proposal  estimates  that  imirense  areas  of 
British  N'orth  America  and  large  parts 
of  Siberia  would  be  tempered  by  the 
breath  of  spring  and  made  productive 
farmlands,  while  Greenland  would  bloom 
again  as  it  did  in  the  ages  gone.  Before 
this,  however,  would  come  to  pass,  the 
warm  waters  of  the  Gulf  Stream  would 
have  to  carry  their  tropic  blessing  right 
up  to  the  very  borderland  of  the  Pole, 
and  this  would  mean  the  rapid  dissipa- 
tion of  the  Arctic  ice  cap  which  is  miles 
thick.  With  this  immense  frigid  body 
melted  and  turned  into  cold  water,  the 
volume  of  the  Arctic  currents  would  be 
increased,  as  this  heavier  mass  was 
drawn  to  the  equator  by  the  terrestrial 
centrifugal  force  due  to  the  earth's  rota- 
tion upon  its  axis  ;  and  as  the  cold  waters; 
of  the  North  were  thus  drawn  from  the 
Arctic  Basin,  the  lighter  warm  currents 

( Concluded  on  page  /J6) 


TECHNICAL    WORLD  MAGAZINE 


135 


A  Rare  Opportunity 


BY  a  fortunate  combination  of  circumstances,  we 
have  obtained,  on  very  favorable  terms,  a  small 
lot  of  standard  technical  books  published  by  one 
of  the  best  firms  in  the  United  States.  These  books  are 
mostly  bound  in  full  leather,  pocket  size,  average  300 
pages,  and  are  all  standard  treatises  on  their  subjects. 
The  selling  price  of  each  of  them  is  $1.50.  We  cannot  and 
will  not  sell  them  singly  at  less  than  the  publisher's  price, 
but  while  this  lot  lasts,  we  will  practically  give  them 
away  as  premiums. 

This  Is  our  offer  to  you:  The  subscription  price 
of  Electrician  and  Mechanic  is  $1.50;  the  regular  price 
of  aiy  ouj  of  these  books  is  $1.50.  Send  us  your  sub- 
scription at  once,  with  a  money  order  for  $1.85,  and  we 
will  mail  you  Electrician  and  Mechanic  for  a  year,  and 
send  you  free  any  book  you  may  select.  Use  the  coupon 
attached  and  be  sure  to  give  the  number  of  the  book  you 
want.  Write  at  once,  as  our  supply  of  the  books  is 
limited. 


No. 

11. 
12. 

1.'!. 
14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

24. 
25. 

26. 

27. 

28. 
2X 

30. 
32. 
33. 


Pattern  Making  and  Foundry  Practice.— ffand. 
The  Twentieth  Century  Toolsmith  and  Steelworker. 

—IMford. 
How  to  Become  a  SucceFsful  Motorman. —Sma/f. 
Electric  Railway  Troubles  and  How  to  Find  Them. 

— Lowe, 
Complete  Examination  Questions  and  Answers  for 

Marine  and  Stationary  Engineers. — Swingle, 
Steam  Boilers— Their  Construction.  Care  and  Opera- 
tion, with  Questions  and  Answers. 
Automobile  Hand-Book.— Brootes. 
Modern  Wiring  Diaprams  and  Description.— Hbrs!- 

wan  and  Tuushy, 
Practical  Armature  and  Magnet  Winding.— //ors(- 

man  and  Tousky, 
Electrical  Wiring  and  Construction  Tables.— Hors(- 

Tiiau  and  Tvnslcy,  . 

Modern    Electrical    Construction.  —  Horstman    and 

Tousley. 
Dynamo  'tending  for  Engineers,  or  Electricity  for 

Steam  Engineers.— Horsfma?!  and  Tousley. 
Easy  Steps  to  Architecture. — Hodgson. 
Ea^y  Lessons  in  the  Art  of  Practical  Wood  Carving. 

— Hodgson. 
Concretes.  Cements.  Mortars.  Plasters  and  Stuccoa- 

How  to  Make  and  Use  Them.— //odsrso?!. 
The  Twentieth  Century  Bricklayer  and  Mason's  As- 
sistant.— Hodason. 
Practical  Up-to-Date  Plumbing.— Oow. 
Hot-Water  Heating.  Steam  and  Gas  Fitting.— Dok- 

aldson. 
The  Signists  Book  of  Modem  Alphabets.- Dclomoffc. 
Cyclopedia  of  Painting. — Armstrong. 
Wireless  Telegraphy  and  Telephony.— Hoppouflft. 

Sampson  Publishing  Co. 


528  Pope  Building 


Boston,  Mass. 


SAMPSON  PUBLISHING  00., 

5C8  Popo  Building.  Boston,  Masa. 
Gentlemen:— Enclosed  find  $1.85.  for  which  please  enter 
my  eubscriptiou  for  Electrician  and  Mechanic  for  twelve 

months  beginning  with  the  issue  for 

and  forward  me  free  of  charge 

premium  book  No 


Name 

Stbeet  OB  Box . 
City  ob  Town... 
State 


Canadian  Postage,  35  cents  extra.     Forergn  Postage.  60  cents  extn 
must  be  added  on  this  oBer. 


Free  Trial 


No  Money  Now 

ONLY  $4.00  A  MONTH 
SENSATIONAL  PRICE 

This  is  the  offer  that  has  startled  the  typevfriter 
world! 

Typewriter  salesmen  and  agents  simply  cannot 
comprehend  how  we  do  it.  We  actually  sell  to  the 
user  at  a  price  very  much  less  than  the  dealer  paid  at 
wholesale.  Our  monthly  payments  are  exactly  the 
same  as  rent. 

More  than  10.000  orders  have  been  filled!  We  have 
no  salesmen,  no  agents,  no  dealers. 

The  quality  of  the  typewriter,  the  extreme  low 
price,  the  small  payments,  the  broad  guarantee  — 
these  are  our  only  arguments.  The  typewriter  we 
supply  on  this  remarkable  offer  is  not  some  unknown, 
untried  make,  but  the  world-wide  Famous  Model 
No.  3  Oliver.  The  typewriter  that  everyone  knows. 
It  is  a  Visible  Writer,  just  as  perfect,  just  as 
fully  equipped  as  though  you  paid  the  full  cash  price. 

You  get  every  perfection  and  every  device  that 
goes  out  with  this  Model.  You  get  all  of  the  extras: 
metal  cover,  base  board,  tools,  instruction  book,  and 
the  broadest  guarantee  ever  given  on  a  type- 
writer. 

The  Oliver  is  the  machine  with  the  type  bars 
that  strike  downward;  that  has  made  the  "write-in- 
sight"  principle  mechanically  practical. 

It  is  so  simple  that  children  learn  to  operate  it  in 
ten  minutes,  yet  it  is  faster  than  the  fastest  expert. 
It  possesses  phenomenal  strength,  and  will  last  a 
life  time. 

No  Money  Until  You  Sec  II.  until  you  actu- 
ally try  it  in  your  own  home  or  office.  Then  —  you 
make  your  decision.  There  is  no  salesman  to  influ- 
ence or  hurry  you.  If  you  keep  it  you  pay  only  $4 
down.  It  will  pay  for  itself  thereafter.  There  is  no 
interest,  no  chattel  mortgage,  no  collectors,  no  pub- 
licity, no  delay. 

This  is  positively  the  best  typewriter  offer  ever 
made;  the  best  selling  plan  ever  devised. 

If  you  own  a  typewriter  now  we  w-Il  take  it  in 
trade  and  make  you  a  liberal  nllowance  for  it.  If  you 
are  renting  a  typewriter  you  will  want  to  send  it  back 
when  you  see  thia  one. 

Send  your  name  and  address  today.  We  will  send 
you  a  catiilogue  of  the  machine.  It  won't  cost  you 
anything.  You  will  be  under  no  obligation  —  and — 
we  promise  not  to  send  a  salesman. 

Typewriters  Distributing  Syndicate 

166-D  23  North  Michigan  Blvd.  Chicago 
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f         StHP  roH  MOIWl  CTCtEXIBiMiWpr 


•sr^ 


Three  great  Pope  features 

Ovcrhcnd-vnlvo  motor— more  power. 
Rear  Sprinu  Suspension  Insures  com- 
fort wltliout  rcl»rdlne  bpted.  Sprinc 
fork  absorbs  vibration. 

Mod'l  H  •'l.lehtwpight*'  $185 
ModrlK  ■Tl.cl.  <«•  $«0 
ModlM  'Sh  [).•■  SJ1» 

Uod.lL  "Twin-  $250 

Get  the  detills.    Write  today. 
THE   POPE  MANnFAOTURINO  COMPANT 
W>4  CfpilvlAv©  .H*rttord.Oonu. 


pjpequalily' 
liss  ne\'er 
teen  -  • 
quesiioned 


•OPE 


I  will  9cnJ.  as  long  as  tbcy  last,  my  25c  Book 

Strong  Arms 

For  10c  in  stamps  or  coin 

Illustrated  with  20  tull-paee  balf-tone  cuts,  showine  n- 
erciscs  that  will  quickly  develop,  beautify,  and 
gain  ilreat  strength  in  your  shoulders, 
arms,  and  hands,  without  any  apparatus. 

PROF.  ANTHONY  BARKER 
305  Barker  BIdj.  110  Wt«»  42 J  Street.  Wtw  York 


Tj^^\ 


utf^-*^ 


HARTSHORN 
SHADE  ROLLERS 


Bear  the  script  name  of 

Stewart  Hartshorn  on  label. 
Get  "Improved,"  no  tacks  required. 
Wood  Rollers Tin  Rollers 

"GTVE  me  your  CARD" 

When  that  request  U  made  o(  you  it  ou  ght  to  brin^  forth  a  bit  of  board  you 
are  not  merely  n.>t  ashamed  of,  but  one  (hat  carries  the  distinction  of  your 
personality.     The  great  iiuprovenient  of  the  century. 

Peerless    Patent  Book  Form  Cards 


Our  Smart 
Cardi  ID  Case 


alone  can  properly  and  efiect- 
ively  represent  the  big  man— the 
manofpower;thenian  who  does 
things:  the  man  the  big  places 
are  looking  for.  These  cards 
carried  in  bo"k  form,  in  ex- 
quisite seal  leather  case,  are  de- 
tached one  by  one  ab  they  are 
used.  All  edges  are  perfectly 
smooth.  Every  card  is  clean, 
flat  and  ur  marred.  Send  for 
a  sample  book  today  and  de- 
tach them  one  by  one.  Prove 
their  value  to  your  own  senses. 
Send  today. 

The  JOHN  B.  WIGGINS  CO.  M.„r"„re. 

Plate  Printers 
,  Chicago 


Engravers  Die  Einboisers 

79-81   East  Adams  Street. 


New  Typewriter 


*I8 


Btillt  by  a  mecbaulc&l  wizard.    Haa  only  250 
partB.     Other  machlnee  have  1700  to  S700  parte. 
Thle  BenBatlonal  elmpllclty  1b  the  secret  of  the  un- 
heard-of eelllng  price  of  118.    If  e  built  In  famous  i 
Einott-Flt^her  Billing  Machine  factory  and  poldona 
money-back-unleas-BatisJied-guaranty.  26.000  In  use. 

The  Bennett  $18  Portable  Typewriter 

does  work  of  high-priced  m»-^H^^^^^^^^  Wecanvsea 

chines.  Every  big  Iniprove-^^BeWPfWWf^^^       ^excmore 

meDt:vlBlbl«  writing.  ^^^/^^^^^g^^^^^ltve agents 

standard  keyboard, re-^ 

verslblerlblKin.  Wt.^ 

I  41Ir>H  Easily  carried.  \ 

I  "Write  lor  catalog.  ~ 

F.Z,    BENNETTl 

TYPEWRITER  CO. 

I  366  B'dway  NewYorkl 

I  ForelgnAdd.:  76  Can-I 

non  bU  London,  E.C 


WARMING  THE  NORTH 
ATLANTIC  COAST 

(Concluded  from  t>ase  13f) 

from  tlic  .south  would  be  driven  pole- 
ward, carrying  with  tlicin  immense  stores 
of  heat.  Thus  climatic  changes  would 
be  brouglit  about.  The  substantial  dissi- 
])ation  of  the  Arctic  ice  cap  would  bring 
about  another  change — the  South  Pole 
would  be  heavier,  and  as  the  earth  swept 
around  in  its  solar  orbit,  the  South  Pole, 
because  of  its  greater  weight,  would  be 
thrown  outward  toward  the  periphery  of 
that  course.  This  would  modify  the 
present  inclination  of  the  earth's  axis  and 
would  cause  the  Northern  Hemisphere 
to  turn  more  directly  toward  the  sun.  This 
"would  produce  long  twilights  north  of 
New  York,  and  almost  continuous  day 
in  Scotland  for  considerable  periods, 
without  any  period  of  continued  night" 
as  is  now  found  north  of  the  Arctic 
Circle. 

These  assumptions  are  thoroughly  ra- 
tional, provided  the  Gulf  Stream  and  the 
Labrador  Current  be  deflected  as  Mr. 
Riker  proposes;  and  now  we  can  begin 
to  realize  the  stupendous  measure  of  heat 
which  the  Gulf  Stream  carries  in  its 
flood.  Today,  it  is  robbed  of  a  great  deal 
of  its  warmth  by  contact  with  the  Labra- 
dor Current,  when  only  half-way  on  its 
rightful  journey.  Most  of  us  have  had  a 
more  or  less  vague  idea  in  the  past  of  the 
magnitude  and  influence  of  the  Gulf 
Stream,  and  now  that  we  learn  more  of 
it,  the  mere  idea  of  man's  puny  efforts 
being  able  to  change  its  path  seems  start- 
ling, indeed.  This  would  undoubtedly  be 
utterly  impossible  if  Mr.  Riker  did  not 
contemplate  temporizing  with  the  very 
powers  of  these  wonderful  rivers  of  the 
sea.  Even  if  the  proposed  jetty  did  noth- 
ing more  than  to  obstruct  the  southward 
drift  of  icebergs  into  the  lanes  of  ocean 
travel  and  to  stop  the  battle  between  the 
Labrador  Current  and  the  Gulf  Stream, 
with  the  attendant  fogs,  the  spending  of 
$20,000,000  in  the  name  of  safer  naviga- 
tion would  be  well  worth  while. 

Mr.  Riker's  project  is  of  interest  in  an- 
other way.  Our  Atlantic  seaboard  has 
been  robbed  of  immense  areas  of  dry 
land  by  the  scouring  action  of  the  Labra- 
dor Current.  All  of  this  soil  will  be  re- 
turned to  us  through  the  building  of  the 
jetty. 
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Deal  Gently 
With  That  Corn 


Don't  pare  it.  That's  but  tem- 
porary. And  a  slip  of  the  blade  often 
leads  to  infection. 

Don't  apply  liquids.  They  often 
cause  soreness. 

Apply  a  Blue-jay  plaster,  and  the 
corn  pain  stops  at  once.  Then  a 
wonderful  was — the  B&B  wax  — 
gently  loosens  the  corn.  In  48  hours 
the  entire  corn  comes  out. 


Not  the  slightest  discomfort.  One 
simply  forgets  the  corn. 

This  invention  makes  it  folly  to 
have  corns.  A  million  corns  monthly 
are  now  being  removed  by  it. 

Stop  and  think  of  that. 

Why  sufier  from  corns — why  pam- 
per them  —  when  IS  cents  will  end 
them. 


A  in  the  picture  is  the  soft  B&B  wax.    It  loosens  the  com, 
B  stops  the  pain  and  keeps  the  wax  from  spreading. 
C  wraps  around  the  toe.    It  is  narrowed  to  be  comfortable. 
D  is  rubber  adhesive  to  fasten  the  plaster  on. 

Blue=jay  Corn  Plasters 

Sold  by  Druggists — 15c  and  25c  per  package 

Sample  Mailed  Free.    Also  Blue-jay  Bunion  Plasters. 

Bauer  &  Black,  Chicago  and  New  York,  Mstker*  of  Surgical  Dressings,  etc. 


(292) 


Our  Wonderful  Offer  Only  n. 22 

For  This  Household  Medical  Coil 


This  apparatus  works  efficiently  on  one  cell,  dry  or  other  battery. 
The  coil  has  perfect  regulation;  the  current  at  the  handles  varying 
'  from  imperceptible  to  all  that  can  be  borne.  The  coil  and  vibrator  parts  are  very  compactly 
buih;  the  vibrator  contacts  are  pure  silver — thought  by  many  superior  to  platinum.  Mounted 
on  a  polished  wood  base,  with  neat  bushings  for  the  passage  of  the  conducting  cords.  Coil  ends 
are  finished  in  polished  black  enamel.     All  metal  parts  nickel  plated.     Well  made  throughout. 

Price  Without  Battery,  $1.00,  by  mail  extra  lie,  or  given  free  with  one  yearly 

subscription  to  MODERN  ELECTRICS  for  $1.50. 

Now  abont  MODERN  ELECTRICS,  the  wonderful,  bip.  interesting,  electrical  magazine  that  keeps  you  in- 
formed of  all  that  is  new  and  novel  in  electrical  achievement.  There  is  a  growing  tendency  among  the  ever  up-to- 
date  American  public  to  keep  in  touch  with  the  times  not  only  in  business,  politics  and  art.  but  in  science  and 
invention  as  well.  Modern  Electrics  is  a  profusely  illustrated  monthly,  which  fully  describes  these  subjects  and 
written  so  you  can  readily  understand  it. 

The  Authority  on  Wireless.     For  the  Noyice,  the  Amateur,  the  Experimenter  and  the  Student 

You  should  take  at  least  one  semi-technical  electrical  magazine  and  keep  up-to-date  on  the  new  wonders  and 
advances  in  electricity — Modern  Electrics  illustrates  and  describes  these  subjects  in  a  style  that  can  be  read  and 
understood  by  every  member  of  the  family,  particularly  the  young  man  and  boy.  It  is  nearly  five  years  old  and 
contains  from  112  to  144  pages  monthly.  ISc.  a  copy.  $1.50  per  year.  Tells  you  how  to  make  things  at  home:  cop- 
tains  an  experimental  department  and  answers  your  questions  free.  The  brightest  and  most  interesting  "plain 
English"  electrical  monthly  magazine  published.  The  magazine  to  read  if  you  want  to  keep  up-to-date  on  wireless 
and  progress  in  electricity.  We  want  you  to  become  a  permanent  reader  and  to  that  end  offer  for  a  limited  time  only 
with  one  year's  subscription  at  the  regular  annual  rate  this  Medical  Coil  free.    Money  i 

Refunded  Immediately  if  Not  Pleased  in  Every  Way.  * 

Send  $1.50  to-day  in  cash,  stamps.  M.  O.  or  check,  and  get  Modern  Electrics 
for  one  year  and  we  will  send  you  the  Coil  prepaid.  Absolutely  Free. 

MODERN  ELECTRICS  MAGAZINE,  266  Fulton  Street,  New  York,  N.  Y.        _. 


MODERN 
ELECTRICS 
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3  CUSTOM  SHIRTS  FOR  $5.00 

1  mike  sh  rt-  tVat  fit  you.   l^cciuse  I  make  your  shirts  (rom  your  meas- 

urcmcn.s  ami  cuariDtee  lo  take  ihein  back  if  tlicy   ilo   not    satisfy   yi^u. 

1  send  you  100  fmmnles  to  selort  from 

I  Bend  you  nuMUur.-mi-nt  l.liink  with  ru'i-a.  I  Bcnd  viiu  tho  lini.ihod  shlrta  ox- 
uI>■^^l"■vpI»id..  Norc.i  y-iiKHloRhirtsiii  niy  b1»>;>.  In  t  faiiliti.v.  {or  ouirk  do- 
h\  rv  of  iho  h!trhfsLcrni!"t>f  custom  wor.i.  Write  forniy  nomplos.  (Hishwr- 
pncvtl  iabrii.*B,  too. )    Spring  Bompiuit  now  ready.    No  anL-nu. 

CL.ARENCE  E.  HEAD  (Master  of  tehirtcraft) 
120  lulversUy  Avr.,  Itlmia.  N.  V. 


Cooks  Better! 

Saves  Fuel,  I 

Costs  Less 


AKalaroazoer. 

■;.•.•:,-.■  Direct  to  You  V.™ 


Splendid  Kalam->zoo  ranee  —  latest  | 
model  —  wonderful    luel  saver- 
l>i^ttiim  prices.      360   days'    trial—  | 
ht  prepaid — cash  or  credit. 

We    ship    the    day  ] 
y  'Or  order  comes. 

Write  For  | 
Prices 

,Tnd  illustrated  book  o(   ] 
400  stoves— FREE.   Ask  for 
(JnlalogNo.  438.  We  make 
iurpaces    and    g^s    stoves 
too — ask  for  catalogs. 

EalamBioo  Stove  Co>» 

Uanafarturersi 
KalmnBiooiSliehigan   I 


RIDER  AGENTS  WANTED 

in  each  town  to  ridean'i  exhibit  sample  '9' 3  model,     li'rite 
for  Sftcial  Ojftr.       lilK-st     itimin4t97 

Guaranteed  1913 .Models*"*'  ••'  S>      ' 
v\ilh  Coaster-Brakes  ami  Puncture-Proof  Tires. 
191  Land    lOllJ  MODELS     tf7««    4tf9 
ALL  OF  BEST  MAKES <P  #    ««»  ^1^ 

100  Second-Hand  Wheels 

Great  Factory  ClearliiK  .^ale.  •?•»  "»  *<» 

We  Ship  on  Approval  u-uhout   a   cent 
d,p,!,tpayth.  /Q  Days'  FrBB  Trial 

Jretgnt  ix  allow    ■■•^^^^■Hai^BS.^^^^^MB^^— •^■B^— ^^^^^ 

nOC^  coaster-brake  wheels,   lamps,  and 
f  fnCO   sua-.iTies.  ha// usun/ prifrs.    DO   NOT 

RT'^  till   vou   Ret  otif   catalogue   and   ofTer.     If'rife   n.-iv. 

MK  \D  CVrrE  CO.        Pent.  S29  CHICAGO 


Aeroplanes  a\ 


fa^cinatine  pastime.    Get  "IDEAL.'*  Plans 

d  Drawings  which  are  accurate,  with  clear. 

concise  building  instructions.     PRICES — Wright  3  ft. 

Biplane,  2Sc;   Bleriot  3  ft.    Monoplane.  ]5c;    "Cecil 

Peoli"  Champion  Racer.  2Sc  ;  Curtiss  Convertible  Hy- 

droaeropl.ine  (new).  35c  ;  Nieuport  Monoplane  (new). 

25c.  CO.MPLF.TESETOFFIVESl,  postpaid. 

40  pp.  Model  ,\croplane  Supply  Catalog,  ?c. 

IDEAL  flEROPUHE  S  SUPPLY  CO.  84BB  West  Broidwy.  Hew  York 


12  Handy  Tools  in  1 


Automatic   Combination  Tool 

liitsoi  pulls  3  tons,  is  a  wire  stretcher  and 
splicer,  post  and  slump  puller,  vise,  ciamp. 
wrench,  cider  press,  etc  Patented  automatic 
features  make  it  work  easier  and  quicker. 
Saves  cost  of  eleven  tools.  10  days  FREE 
triat.  Slate  and  Count]/ Agents  Wanted. 
Write  todav  for  booklet  and  exclusive  territory. 
Aatomado  Jack  Cu,i  Box 'J'J7  Bloomfield,  lod. 


RIFE 
RAM 


is  the  most  efficient  device  made  for 
pumping  water  by  water.  Raises  water 
30  ieet  for  each  foot  of  fall 
—no  trouble  or  pumping 
expense.      Satisfaction    ,      ^_ 

[^                            guaranteed.  fRiFt^RAM' 

Booklet,  plans,  estimate,  FREE 
FIFE  ENGINE  CO. 
2114  Trinity  Bide. New  York 


QUEER  USES  FOR  CONCRETE 

■"PilE  advantaLje  uf  the  concrete 
^  radiator — which  is  something  new 
— for  steam  heat  is  that  it  vastly  im- 
proves the  sanitary  conditions  of  the 
li\ing  room  by  supplying  the  moisture 
needed  for  the  human  body.  Radi- 
ators thus  constructed  are  porous,  al- 
lowing the  moisture  to  go  through  to 
the  outside.  Also,  they  heat  more 
quickly  and  cool  more  slowly  than  the 
iron  radiator.  Neither  do  they  rust 
as  iron  does  and  can  therefore  be  con- 
nected to  hot  water  heating.  In  ad- 
dition, the  cost  of  concrete  radiators 
is  very  much  less  than  those  made  of 
metal. 

A  test  made  to  determine  the  dififer- 
ence  in  moisture  in  the  use  of  concrete 
and  iron  radiators  showed  that  the 
moisture  in  the  room  increased  five  per 
cent  in  five  hours  by  using  the  con- 
crete radiator  and  entirely  disappeared 
in  six  hours  when  the  iron  radiator  was 
used. 

Concrete  radiators  are  made  by 
pouring  a  mixture  of  cement  and  sand 
into  special  gypsum  molds  or  iron 
castings.  They  can  be  made  in  all 
colors  and  shapes.  The  walls  are 
about  three-eighths  of  an  inch  in  thick- 
ness. 

As  a  preventive  of  dry  air  in  living 
rooms,  which  in  winter  is  often  respon- 
sible for  sickness,  the  ccicrete  radi- 
ator will  come  as  a  boon.  Already 
builders  are  considering  its  use  as  a 
practical  interior  accessory  and  it  may 
not  be  long  before  concrete  radiators 
will  be  in  general  use  in  the  United 
States. 

Concrete  refrigerators  have  been  on 
the  market  for  some  time.  They  are 
similar  in  their  interior  arrangement  to 
wooden  refrigerators,  but  constructed 
of  concrete,  they  retain  the  cold  air 
more  satisfactorily.  The  concrete  ad- 
heres to  a  frame  work  of  steel  reinforc- 
ing or  mesh  wire,  the  walls  being  as 
thin  as  half  an  inch.  The  inner  shelves 
rest  on  projections  and  the  door  is 
fitted  with  rubber  bumpers  which  pro- 
tect it  against  breaking.  A  coat  of 
white  paint  or  enamel  inside  and  out 
gives  the  entire  refrigerator  an  at- 
tractive appearance. 
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2c  a  Week  Pays  Wash  Bill! 

Electricity  or-~Water- Power  Does  the  Work^ 


Just  a**Twist  of  the  Wrist"  Starts  or  Stops  the  Mach 

The  1900  Motor  Washers  are  now  at  -work  in  thousands  of  homes.  They  are  doing 
theworlj  formerly  done  by  women,  at  a  cost  of  2c  a  week  (or  power  t  Saving  thou- 
sands upon  thousands  of  dollars  in  wash  bills.  Saving  worlds  of  wash-day  troubles. 
Leaving  the  women  free  to  do  other  work  while  the  machines  are  doing  the  washing. 

The  1900  Motor  Washer 


Write  tor 
FREE.  Book 


11900  Water  Motor  Washer 
Oaa  be  connected  w.  . 
any  water  tap  instant]: 


Washes  a  Tubful  in  Six  Minutes! 

Handles  Heavy  Blankets  or  Dainty  Laces 

The  outfit  consists  of  the  famous  1900  Washer 
with  either  Electric  Motor  or  Water  Motor. 
You  turn  on  the  power  aa  easily  as  you  turn 
on  the  light,  and  back  and  forth  goes  the  tub, 
washing:  the  clothes  fordearlife.  Then,  turn 
a  lever,  and  the  washerdoes  the  wringing;.  All 
so  simple  and  easy  that  it  is  mere  child's  play, 

A  Self-Working  Wrinrfer  Free 


With  Every  Washer  I  '^tX 


Doing:  the  wringrlng  with 
1900  Eleclric  Holor  Wasber 


lotorruns 
_  .-  _„her    and 

Wringer.  We  Ruarantee  the  perfectworkingofboth. 
No  extra  oharco  for  Wringer,  which  is  one  of  the 
finest  made.  Write  for  FKEE  BOOK  and  30  Days'  FREE  TRIAL  OFFERI 
Don't  doubtl'  Don't  say  it  can't  be  done.  The  free  book  proves  that  it  can.  Bat  wo 
do  not  ask  yoa  to  take  onr  word  for  it.  Weoffer  to  send  a  1C"0  Motor  Washer  on  abso- 
lote  Free  Trial  for  an  entire  month  to  any  responsible  person.  Not  a  cent  of  secur- 
ity— nor  a  promise  to  buy.  Just  your  word  that  you  will  give  it  a  test.  We  even  agree 
to  pay  (ho  freight,  and  will  take  it  back  if  it  fails  to  do  all  weclaim  for  it.  A  postal 
I'jird  with  your  name  and  address  sent  to  us  todiiy  will  brini;  yon  the  book  free  bv  re- 
turn mall.  All  correspondence  should  be  addressed  to  1900  AVASHER  CO.,  60'^3 
Court  St..  Blncbamton,  N.  Y.  Or,  if  von  live  in  Canada,  write  tO  the  Canadian 
Washer  Co.,  355  VonBe  St.,  Toronto,  Canada.  (23) 


\M 


MvlunsSteelBoatsCantSinr 


Built  like  Government  Torpedo  Boats,  of  tou^h,  panel Dre-proof,  galvanized  at^el  plates,  so  aecarely 
joiued  lo^elbertbat aleakia  iiu possible.  The  Miiliins  Steel  Boais,irej7uaran(«ed  against  puucture,  leak- 
in  i;  w:itL'rio'jgiii2,warpiQg,  drying  out,  opening  seams,  cic.  MOTORS:  The  Loew- Victor  4-CTcle  and 
Frrro'2-C^-cle.  Licht,  powerful,  eimple,  can  be  opera t<?d  by  the  beginner,  start  like  automobile' niotora, 
one  111  iincootrol,  never  stall  at  any  Bpcijii,  exhaust  silent  lyundorwiiter.  Bea^iCi/ulillustrated  book, free. 
THE  W.  H.  MTTLLINS  CO.,  World's  Largest  Boat  Bnlldera,    330  FranUln  St.,  Salem,  Ohio 


STEEL  ROW  BOATS  AND  CEDAR  CANOES 


t( 


(jRAY  MOTORS  FOR  BOATS 


fcH.Rwrth  Complete  $ 


,  Outfit  rea^yto  install 

ALSO   AJiTO  36  MR 


55 


Largest  Builders   of  ^ 
2-cyclB  Motors  ia  the 
World.     Over    1000 
respoaaible  dealers.       ' 

Guaranteed  by  a  big  reBpoasible  concern.    Write  I 

for  big  catalog— (c»a  and  ekowa  yoa  all  about  I 

these  high  grade  Juotors  and  how  tney  are  made.  I 

GRAY  MOTOR  CO..     3803  Gray  Mttor  3Ug.,    Detroit,  Mich. J 


rREE^TRT^L  MARINE   MOTORS 


(Ol^tOO      SixnplSci<7f  effiolenoy  aciQ  relia- 
•  Bt^—     —     bility  are  some  of  the  superior  quali 
ties   of  the  AMERICAN,  and  are  of 
vital  importarxe  to  yon.  Starts  with 
out    cranking,   reversible,    runs    on 
gasoline,  kerosene  and  other  fuel, 
very  economical.  All  sizes  2  to  30 
H.  P       I.«west    possible  Prices. 
Write    for  new   FREE   Catalog. 
-Good    Demonstrator    Amenta 
and  Boat  Boilders  write  quick 
for  special  terms  and  sales  plan. 
We    also    buUd    stationary 
engines — ask  for  circulars. 

AMEKIGAN  ENGINE  CO.,  44S  Boston  St.,  Detroit,  Mich. 


Easy  to  Have 
Beautiful    Floors  ^^ 


A  rag  and  a  can  of  Old  English 

FloorWoxareallyou  need,  and  if  you 

follow  directions  you  can  get  that  soft 

lustre  which  has  made  "Old  English^ 

finish  famous  for  centuries.  y^ 

Old  English  Floor  Wax  never  gets  sticky, 

doesn't  show  scratches.      Is  most   eco-^s^ 

nomical    because    it    spreads    farthei^^ 

and  wears  longer.     Send  for  ^  ^  ■  \v 

ook  --, 


Tb« 


,**      A  S  Sort* 

*  CoDpanv 

Send  Booklet 

Free  Sample  and  Booh   .;         .  s,;.*     "I'fr.'tTS''^ 
BMItjfdn«»n,  Tbcir  FiDiib  ud  Care"        -y'    ^Enellah  Floor  Wax 
Convince  yourself  ^-'  "  X 


vN. 


19-j;  W.  Stk  Si..  CiDcai 


j-^^^xy 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 


TECHNICAL    WORLD   MAGAZINE 


Ouiii-U    .111.1    easily 
change    the   speed   to 
t.ist   or   slow,   just  by 
shoving  the  shifter  pin 
li.ickward   or   forward    ' 
with   your  finger.     No    : 
complicated    adjust-    ■ 
nients — noneedtotake 
the  drill  from  the  work. 

With  scarcely  astoji 
in    working,    you   cai. 
control     imme- J^^     , 
diatelythe  cutting ^■p**' 
speed  of  the  drill 
point.    For  quick 
light  work 

"YANKEE" 

Plain  Hand  DriU 
No.  1445 


This  drill  ia  15  in.  long, 
weight  3,S  pounds.  Double 
speed.  Three-jaw  chuck 
holds  round  shank  drills 
up  to  /a*  diameter.  Made 
also  with  two-jaw  chuck. 
Spindle  gears,  extra  strong 
cut  teeth.  Handle  holds 
magazine  for  drill  points 
and  attaches  to  frame  by 
milled  nut  — cannot  work 
loose  or  split.  Three  posi- 
tions of  shifter — fast,  slow 
or    locked    for    changing 

drills.  Every  part  strongly  made  and  carefully  fin- 
ished with  "YANKEE"  exactness  and  precision. 


"YANKEE"  PUin  Hand  Drill 

Price  $3.00 

Your  Dealer  Can  Supply  Yea 

Write  for  "  'Yankee'  Tool  Book"— free— show- 
ing styles  of  Yankee  Ratchet.  Breast.  Hand  Drills 
and  other  "Yankee"  T00I3. 

NORTH  BROS.  MFG.  CO..  Philadelphia 

Yankee"  TOOLS 


HOW  THE  CHINESE  SEAM- 
STRESS WORKS 

nriiE  Chinese  sewing  woman  lias  not 
^  all  the  advantages  the  American 
seamstress  has.  In  the  United  States 
tlie  sewing  is  ordinarily  done  within 
doors.    But  the  Chinese  seamstress  must 


Sewing  in  the  Street 

go  into  the  streets  to  find  customers.  She 
takes  up  a  position  on  a  corner,  much  as 
our  newsboys  do  in  selling  papers.  Here 
she  sits  waiting  for  the  world  to  bring  its 
work  to  her.  She  carries  materials  with 
her  for  doing  all  manner  of  work,  includ- 
ing patching.  With  her  go  all  the  chil- 
dren of  the  family,  if  there  is  no  one  at 
home  to  leave  them  with.  The  owner  of 
a  sewing  machine  in  China  is  looked 
upon  as  rich;  therefore,  most  Chinese 
women  are  compelled  to  do  all  their 
work  by  hand.  Sewing  machines  in  the 
Far  East,  many  of  which  are  made  by 
our  own  factories  in  this  country,  differ 
in  style  somewhat  from  what  we  are  ac- 
customed to.  In  China,  and  the  countries 
surrounding  it,  it  is  the  custom  of  the 
people  to  sit  most  of  the  time  on  the  floor. 
The  huts  are  so  small  that  chairs  would 
be  in  the  way.  Besides  chairs  cost  too 
much  for  the  common  class.  Therefore, 
the  sewing  machines  are  made  minus  the 
stand, — that  is  they  rest  only  on  a  small 
board  foundation,  and  are  put  on  the 
floor  when  in  use. 
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This  is  the  Truth 

We  Give  Long  Credit — Ask  No  Security — Ship  on  Trial 
And  We  Give  Extra  Time  When  Wanted 


Our  offer,  we  know,  seems  too  grood  to  be  true.  This 
Is  a  new  kind  of  credit,  and  folks  can  hardly  believe  it. 

But  remember  this  offer  is  made  by  mail,  and  the  Post- 
al Laws  forbid  misrepresentation.  So  this  offer  must 
be  true.  w^  ^r  /^ 

ray  as  You  Lan 

We  ship  goods  to  home  lovers  on  open  account. 
There  is  no  contract,  no  mortgage,  no  sort  of  security. 
No  interest,  no  extra  price,  no  publicity,  no  red  tape. 

A  million  homes  have  sucti  accounts  with  us.  And 
for  47  years  we  have  tound  home  lovers  honest. 

We  ship  on  30  days'  tree  trial.  Anything  not  wanted 
may  be  remrned  at  our  cost  tor  freight  both  ways. 

We  let  you  pay  as  convenient— a  little  each  month. 
Remit  by  mail  as  you  can.  for  we  have  no  collectors. 
If  sickness  comes,  or  death,  or  loss  of  work,  we  will 
gladly  give  extra  time. 


Save  15  to  50% 


4,782  Bargains  t^oPr; 


Furniture 
Carpe  t» — Rugs 
Linoleurjs 

Silverware 


Chinaware 
Lamps— Clocks 
Refrigerators 
Stoves  — Ranges 


Sewing  Machines 
Kitchen  Cabinets 
Cameras— Guns 
Baby  Cabs.  etc. 


We  guarantee  to  save  you  under  local  prices  from  IS 
to  50  per  cent.  You  are  free  to  send  back  any  article  to 
us  if  that  saving  can't  be  proved. 

We  save  this  through  enormous  buying,  through  tak- 
ing factory  outputs,  by  picking  up  surplus  stocks.  We 
are  the  largest  buyers  In  the  world  in  our  line. 

And  we  sell  direct,  with  but  one  small  profit  between 
factory  and  consumer. 

Dollar  Book  Free 

To  prove  this  to  you.  we  will  send  our  mammoth 
Spring  Bargain  Book  free.  This  book,  with  the  mailing. 
costs  SI  per  copy.  It  pictures  4,782  home  things,  many 
in  actual  colors. 

It  offers  to  send  anything  on  credit,  and  on  30  days' 
free  trial. 

Send  this  coupon  —  now,  before  you  forget  It.  See 
this  exhibit,  note  our  prices,  know  our  easy  terms. 


$0  Brings  You  this  Fine  Daven- 
^  port  Sofa  Bed.  Price 


SPIEGEL,  MAY.  STERN  CO. 

888  W.  35th  Street.  Chicago 

Mail  me  free  your 
_    Spring  Bargain  Book 
Stove  Book 
Jewelry  Book 


(390) 


j 

2  Name 

S  Address   

i  Write  plainly.  Give  full  addreu.  Check  which  catalogs  yon  wanU 


Notice  the  eerpentlop  top  and  front 
rail  and  the  fabricord  leather  coveiluff. 
Both  Davenport  and  Sofa  Bed.  This  handEome  pieco  of 
farniture  can  bs  UBcd  during  the  day  as  a  fine  parlor  davenport  and  al 
night  it  can  be  easily  changed  into  a  comfort il>le  bed.  Entire  Fmme 
1b  made  of  fine  selected  S'did  oak.  bo  as  to  give  years  of  entitifactory 
eervice.  Serpentine  front  rail  extends  betweon  front  posts,  and  is  finely 
veneered  iu  quarter-sawed  oak,  and  the  broad  shaped  arms  are  likewise 
veneered.  Front  posts  are  elaborately  carved  ab  pictured.  Seat  and 
BlK'k  are  coveret^  in  best  quality  guaraatoed  fabricord  leather,  also 
fitted  With  warrnnted  etefl  springs. 


d  eteol  springs.  ^  1  >i    tftf 

Price «^i4.t>«> 


888  W.  35th  Street,  Chicago 
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This  Great  Cyclopedia  of 

Business  Knowledge 


(De  Luxe  Edition) 

NOW  SENT  FREE 


Contents  : 

Everything  a 
Business  Man 
Should   Know 

Office  Management 
Modem  Office  Methods 
Factory  Manageinent 
Factory  Methods 
Business  Organization 
Cost  Keeping 
Time  Keeping 
Recording  and  Billing 
Systematizing 
Auditing 
Methods  of  Book- 
keeping 
Special  Accounting 
Credits  and  Collections 
Commercial  Law- 
Contracts  and  Leases 
Partnerships 
Corporation  Methods 
Bankruptcy  Proceedings 
Banking 

Advertising  and  Sales 
Routing  Silesnien 
Checkmg  Salesmen 
Mail  Order  Business 
Fullow-L'ps 
Buying  Supplies 
Shipping- Room 

Methods 
Store  Management 
Retail-Siore  Accounting 
Dept.  -Store  Accounting 
Contracto.s  and  Insur- 
ance Accounts 
Hotel  and  Club 

Accounts 
Real  Estate  and  Loans 
Stock  Briikerage 


We  will  send  this  great  business  reference 
library  to  you  EXPRESS  PREPAID. 

(or  seven  days'  free  examination ;  returnable 
at  oil!  expense.  You  are  not  obliged  to  buy 
anvthing— just  examine  these  books  at  you.- 
leisure  and  at  our  expense.  This  magnificent 
set  has  been  S[>erially  prepared  for  business 
men  who  would  attain  the  highest  efficiency— 
lor  the  superintendent  who  wants  to  know 
how  every  department  is  conducted— for  the 
executive  who  wants  to  be  able  to  jfuide  and 
check  his  departments— for  the  ambitious  man 
who  is  training  himself  for  advancement— for 
the  wide-awake  man  who  is  likely  to  be  called 
upon  for  work  outside  his  regular  line  and  who 
needs  at  his  elbow,  for  ready  reference,  an 
accurate,  up-to-date  work  on  the  principles 
and  practice  of  business.  Ever>-  man  should 
own  this  Cyclopedia  of  Business,  Mail  the 
eonpon  today  for  free  examination  of  this  De 
Lnxp  Fdillnn  while  it  is  being  sold  at  less 
than  hulf  price. 

This  De  Luxe  Edition 

is  bound  in  three-quarters  imported  Persian 
Morocco  leather,  dark  green,  extra  Interlaken 
doth  sides,  German  marbled  gold  veined  end 
sheets,  backs  stamped  and  decorated  in  22carat 
gold,  gold  tops,  with  green  and  gold  head 
bands.  It  consists  of  ten  big  volumes,  7x10 
inches,  and  contains  3,500  pages.  1.900  p.ige 
plates,  etc.  This  edition  isespecially  desirable 
for  the  business  man  who  demands  extreme 
elegance  in  the  finish  of  his  books.  Only  200 
sets  left.  Order  early  as  no  more  of  this  special 
editi^in  can  be  obtained,  Hememher:  tho 
special  price   is  only  $29.S0f   regular  prlee. 

Mail    Coupon    for 
FREE   Examination 


The  complete  ten  volumes,  not  a  sample 
volume,    will   be  sent,    express    prepaid,   for 

■ seven  days'   free    examination:   returnable  at 

our  expense  if  the  books  do  not  contain  the  information  you  want,  H  you 
keep  the  books,  pay  52.00  seven  days  after  receipt  and  then  $2. 00  a  month 
until  you  have  paid  the  special  introductory  price  of  f29.80.  The  regu- 
lar  price  of  the  De  Luxe  Edition  is  $72.00  but  on  this  introductory  offer, 
the  special  price  is  only  $29,80. 

Another  Great  Free  Offer 

With  every  order  received  before  Apr.  1st,  1913.  we  will  include  a  $24.00 
Consulting  Membership  entitling  you  to  the  advice  of  our  business  expert-^ 
^ee_(or  one  year.  There  will  be  no  limit  to  this  service.  A  single 
problem  solved  for  you  might  be  worth  more  than  the  first  cost  of  the 
books.     Order  the  books  now, 

AmericaD  School  of  Correspondence,  Chicago,  U.  S.  A. 


Special   De   Luxe   Coupon 

AMERICAN  SCHOOL  OF  CORRESPONDENCE: 

Plea<;c  send  De  Luxe  Edition  Cyclopedia  oi  Commerce,  Accountancy, 
and  Business  Administration  for  7  days'  free  examination.  I  will  send 
$2  00  within  7  days  and  $2.00  a  month  until  I  have  paid  $29,80  ;  otherwise 
I  will  noUfy  you  and  hold  the  books  subject  to  your  order,  t-h-  ««» tn 
pass  until  [uUy  paid. 


Title  not  to 
T.W.  3-13 


NAME 

Address  .... 
Occupation, 

Employer  ., 


FREAK  TWISTED  TREE 

"TTIIS  freak  of  nature,  an  old  spruce 

twisted  like  a  corkscrew,  stands  at 

an  altitude  of  10,000  feet  near  the  top 


of  Mount  San  Bernardino  in  the  South- 
ern Sierras,  California. 

This  peculiar  condition  is  brought 
about  through  the  effect  of  altitude 
and  wind,  as  nothing  like  it  is  to  be 
found  in  the  lower  altitudes. 
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BUY  A  TESTED  ENGINE 

For  whatever  purpose  you  may  need  an  engine,  whether  it  be  for 
running  an  experimental  shop,  or  to  furnish  power  for  your  business,  buy 
a  thoroughly  tested  engine.  It  is  always  cheaper  in  the  long  run,  even 
though  it  costs  a  little  more  at  first.  The  best  part  of  it  is  that  you  are 
always  sure  of  power  when  you. need  it. 

I  H  C  Oil  and  Gas  Engines 

are  thoroughly  tested  before  they  leave  the  factory,  and  are  again  tested  when  they 
are  installed  in  the  purchaser's  place  of  business.  Before  you  buy  it  the  I  H  C  engine 
has  to  prove  its  capacity  for  your  work.  Besides  testing  the  engine  thoroughly,  and 
knowing  exactly  what  it  will  do,  we  guarantee  it  against  defective  material  or  work- 
manship, and  look  after  the  welfare  of  the  purchaser  for  practically  the  whole  life  of 
the  engine. 

Among  satisfied  users  of  I  H  C  engines  are  model-makers,  carpenters,  tin  and  sheet 
metal  workers,  bakers,  launderers,  printers  and  men  in  practically  every  line  of  busi- 
ness where  a  steady,  dependable  power  is  required.  You  cannot  buy  a  better  engine, 
one  more  thoroughly  tested,  or  more  fully  and  reliably  guaranteed.  Sizes:  1  to  50-horse 
power;  tractors,  12  to  60-horse  power.  Styles;  one  tj  suit  your  needs.  Fuel;  gas, 
gasoline,  kerosene,  naphtha  and  alcohol.  Write  for  our  catalogue  which  gives  com- 
plete information  of  the  whole  line. 

International  Harvester  Company  of  America 

(incorporated) 

17  Harvester  Building  Chicago  USA 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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TlieTjraiiiccl  Man  Directs" 

/In  even'  line  of  wtirk  there  are  two  classe5  o  I  men— the  "LEAD-T 
KKS"  and  the  "FuLLOWhiiS."  The  man  who  "leads."  %vho  1 
"directs"  ihe  work  is  no  bener  fun-lamentally  than  his  lellow-workmen 
who  call  him  "boss"-but  his  "SPECIAL  TRAINING"  gives  him  this 
leadership.  Decide  NOW  to  become  •'specially  trained"— to  be  the 
man  who  "directs."  You  can  have  at  your  command  the  expert  advice 
of  a  corps  of  Civil  Eneineers— the  absolute  answer  to  every  question 
which  conlronts  you  in  your  work,  if  you  own 

The  Complete  Cyclopedia  of 

Civil  Engineering 

This  great  cyclopedia  is  NOT  a  collection  of  theories,  but  the  actii,,l. 
tried  and  tested  experience  of  the  greatest  engineers  the  world  has  knuwn. 
It  contains  more  up-to-date,  accurate.,  money-saving  information  on  all 
branches  of  Civil  Engineering  than  you  can  find  in  any  other  set  of  books. 
It  is  written  in  a  clear,  concise  and  comprehensive  mannei — printed  on 
good  book  paper— new  t^pe.  Easily  read  and  understood.  These 
volumes  are  handsomely  bound  in  half-Morocco— 3900  pages— over  3000 
illustrations,  folding  maps,  diagrams,  etc. 

Besides  the  strictly  technical  knowledge,  you  will  receive  valuable 
Information  on  the  handling  of  men  and  general  training  in  "leadership. 


Some  of  the  Important  Subjects  Covered  • 


Plane  Surveying— MechainMt  Drawing— Plotling  and  TopograpNy— R»iln»il  En- 

gmeering— Sialics— Sirenglh  el  Malsrials  — Root  Irussei  — Mill  C -ililing  Can- 
ilruetion  —  Cos!  ftnalywi  in  Relation  lo  Engineering  — Masonry  and  Reinforced 
Concrele  —  Sleel  Cwiitruclioo— Practical  Problems  in  ConslnieliDn  —  Bridge 
Ej^incenng  —  Highway  Conslruclion  —  Hydraulics  — Waler  Supply —  Irrigalion 
Engaieerkig- Walcr  Power  Development-  Sewers  and  Drains— Wouse  Drainage 
and  Sanitation— River  and  Harbor  ImprovemenL 


Examine  These  Books  Free  of  Charge- 
Just  Mail  the  Coupon 

We  want  you  to  see  this  magnificent  set  of  books— we  vrant  you  to 
examine  them  at  your  leisure.  If  you  sign  and  mail  the  coupon  today, 
the  complete  eight  volumes,  not  a  sample  volume,  will  be  sent,  express 
prepaid,  for  seven  days"  free  examination;  returnable  at  our  expense  if 
they  do  not  contain  the  infnrmanon  you  want.  If  you  do  decide  to  keep 
them,  pay  $2.00  seven  days  after  receipt  and  then  $2.00  a  month  until 
you  have  paid  the  special  introductory  price  of  $24.80. 

$12.00  Consulting  Membership  Free 

With  every  set  is  included  a  year's  Consulting  Membership,  regular 
value  $13.00  entitling  you  to  the  free  advice  of  a  staff  of  Civil  Engineer- 
ing Experts.  This  will  give  you  practical  help  in  handling  working 
problemswhich  are  toospecificto  be  taken  upindetail.  in  the  Cyclopedia. 
There  will  be  no  limit  to  this  seivice.  A  single  problem  solved  for  you 
might  be  worth  more  than  the  first  cost  oE  the  books. 

American  School  of  Correspondence 

Chicago,  U.  S.  A. 
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FREE  OFFER  COUPONI 

American  School  of  Correspondence,  Chicago,  U.  S.  A. 

please  send  Cyclopedia  of  Civil  Engineering  for  7  I 

I  flays'    FRHE  examination.     I  will  send  $J  within  7  | 
days  and  $2  a  month  until  I  have  »>3.d  $24.80.  other* 
wise  I  will  notify  you  and  hold  the  books  subject  to  I 
your  order.    Title  not  lo  pass  until  fully  i>aid.  I 

■                                                                             T.W.3-13  I 
Nasie 

I  Address ...«.•••«••..-••••••••-••••••• 

Employbr  

'  Occupation  ••% ##••%•••••••!• 


DEAD  LEAVES  WORTH 
MONEY 

"TTIE  savinjj  of  leaves  and  leaf  mould 
*■  in  both  city  and  country  is  one  of  the 
conservations  of  our  resources  which  we 
hear  but  little  about  nowadays,  but  it  is 
increasing  in  operations  every  year. 

In  the  larger  cities  the  dead  leaves  in 
public  parks  are  raked  up  and  put  in  an 
immense  crib  about  fifty  feet  long  and 
half  that  wide.  The  leaves  left  out  in 
the  weather  rot  down  and  become  a 
valuable  fertilizer  for  the  flower  and 
other  beds  of  the  parks. 

There  is  a  class  of  farmers  who  haul 
leaves  and  leaf  mould  from  the  woods 
in  great  quantity.  They  are  the  root 
gardeners  who  produce  different  kinds  of 
roots  for  medicinal  purposes.  Within  the 
last  five  years,  over  five  million  dollars' 
worth  of  ginseng  alone  was  produced 
and  sold  in  the  United  States.  Snake, 
golden  seal,  and  pink  root  also  are  pro- 
duced in  considerable  quantity  by  root 
growers,  men  and  women,  who  home- 
raise  the  commodities.  Leaves  and  mould 
are  made  use  of  to  mulch  the  beds  over 
winter.  The  accompanying  picture  shows 
two  teams  gathering  mould  and  leaves 
for  a  root  garden  which  in  five  years  has 
produced  over  $1,500  from  one  bed  about 
thirty  feet  square,  and  there  is  an  acre 
and  a  half  fenced  in  and  top-covered. 


ELECTRICAL  WARNING 
SIGNAL 

THE  great  four-track  electric  trolley 
system  which  centers  in  Los  An- 
geles' makes  use  of  a  useful  form  of 
warning  device.  It  is  designed  to  pro- 
tect passengers  who  use  the  local  cars 
from  being'struck  by  the  flyers  when 
crossing  the  tracks.  It  consists  of  a 
red  sign  set  about  five  feet  from  the 
ground  and  bearing  the  words,  "Look 
out  for  cars  on  otlier  track."  Above 
this  is  a  box  containing  an  electric  light 
which  sends  a  glow  down  upon  the  sign 
and  illumines  the  word,  "Stop,"  out- 
lined upon  the  box.  At  the  approach 
of  a  car,  the  device  is  illuminated  and 
can  hardly  fail  to  attract  attention  and 
give  warning. 
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Important  Advantages 

Unlimited  Speeds.  Perfect  Control. 
Noiseless.  Highly  Efficient.  Quick 
Stops.  Sudden  or  Gradual  Starts.  For- 
ward and  Reverse.  No  Shocks.  Dura- 
bility. Power  Economy.  They  are 
worthy  of  your  consideration. 

Rockwood  Paper  Frictions  are  the 
acknowledged  standard.  Made  to  fit 
your  specifications. 

Our  booklet,  "Friction  Transmission. "  gives 
data  and  formulae  invaluable  to  the  de- 
signer. Sent  Free  on  Request  to  those  who 
state  occupation  and  firm  connected  with. 

The  Rockwood  Mfg.  Co. 

1903  English  Avenue 
Indianapolis,  Ind.,  U.  S.  A. 


Thousands  of  canoeists  have  been  promis- 
ing themselves  a  better  canoe  some  day. 
Now's  the  time  to  decide  for  the  coming 
summer.  Don't  experiment  any  longer. 
Come  to  canoe  headquarters.  Buy  a  real 
canoe  this  time.    Your 

is  waiting  for  you.  Built  by  experts,  designed  for 
speed,  ease  in  handling,  safety.  Paddles  as  ligtit  as 
a  feather,  as  true  as  an  arrow,  durable  as  the  heart 
of  an  oak.  3000  canoes  in  stock  assure  prompt 
deliveries.    Agents  everywhere. 

Our  illustrated  catalog  tells  the 
whole  truth  about  honest  canoe 
construction;  sent  free  on  request. 

Old  Town  Canoe  Co..  1223  Middle  St.  Old  Town,  Maine.  U.S.A. 


There's  a  new  "RED  DEVIL" 

Every  month  for  the  mechanic 

Here's  a  SCIENTIFICALLY  SHAPED 

"RED  DEVIL"  PUER 

It's  the  newest  and  most  satisfactory  pller  we 
have  ever  made.  The  handles  fit  your  hand  just  like 
a  glove  — no  pinch,  no  rub— It's  Red  Devil  No.  942. 
5-inch  diagonal  eide  cutter.  Drop  forged  tool  steel 
"lied  Devil"  quality —Gun  metal  finished— Dent yne  m  __ 
dealers  eel  I  it.  Get  b  samyjle  from  your  local  dealer.  If  you 
sample  pair  only  will  be  sent  you  postpaid. 

SMITH   fit  HEMEIMWAY,    1S2   Ctiambers  Street,    NEW  YORK 


Sell  Your  Services  to  tlie  mgtiest  Bidder 

We  need  high  class  solicitors  and  sniesmen  to  represent  a 
high  cltiss  magazine. 

eOOD    PAY  — AGREEABLE    WORK 

Write  to-day  for  full  parficuliirs 

Teclintcal  World  IVfagazine,  Chicago 

HESS^KLOCKER 

The  Only  Modem,Sanitary 
STEEL  Medicine  Cabinet 

orlocker  finished  in  snow-white,  baked 
everlasting"  enamel,  inside  and  out. 
Beautiful  beveled  mirror  door.  Nickel 
plate  brass  trimmings.    Steel  or  glass 

shelves. 

Costs  Less  Than  Wood 

Never  warps,  shrinks,  nor  swells. 
Dust  and  vermin  proof,  easily  cleaned- 

Should  Be  In  Every  Bath  Room 

Four  styles— four  sizes.  To  recess  in 
■wall  or  to  hang  outside.  Send  for  illus- 
trated circular. 

fheReceBBedSteri  HESS,  91 1  LTacoma  Bldg.,  Chicago 
Mediciue  Cabluet  Makers  of  Steel  Furnaces,  Free  BookleU 


ELECTRIC  LIGHT  PLANTS  COMPLETE 

Gasoline  Engrine,  Dynamo,  Switchboard  and 

Storage  Battery    Set  No.  405.  $240. 

AMERICAN  BATTERY  CO.,  1172  Fulton  St.,  Chicago 

Representatives  Wanted    :    Established  IS89 


Get  on  the  safe  side 
of  motor  boating 

Equip  your  boat  with  a  Baldrldge 
Reverse  Gear.  Then  you  wUl  never 
fear  danger  of  collisions — for  the 
"Baldridge"  gives  you  automobile 
control.  Moving  a  single  lever  stops, 
reverses,  orsendsyourboat  ahead— 
enginedoesn'tstop.  The*'Baldridge'* 
marks  a  boat  and  Us  owner  as  **up  to 
date",  Just  as  the  "sell-starter"  does 
the  automobile. 
Use  a  Baldridge  Reverse 

-     —called  "the  gear  to  bear  the  wear  and 
tear, '  'because  of  Its  thoroughly  practical 
construction.  Made  with  one-piece  main 
shaft  resting  In  generous-sized  bearings 
so  it  can't  sag,  run  hot  or  bind.     Fully 
enclosed.   Thousands  in  use. 
If  not  at  yonr  dealer*  8.  wrlta 
for    free  book  of  helpful 
hints  for  motor  boatmen. 

THB  BALDRIDGE  GEAR  COMPANY, 
661  W.  Grand  Blvd.,  Detroit,  Miclu 


OppDrtunit^^G)lumns 


BUSINESS  OPPORTUNITIES 


START  A  HOMK  HUSINKSS.  Collect 
namee  nnd  inrorDuiiiou  Tor  bu<«iness  cou- 
cornd.  Si'li  your  i<U>us  Hiiii  knowletlRe  by 
mail.  Soiiif  m;ik.'SliMtoSliiinni..nthly.  In. 
t*tru<'ti\i>  Imoklct  liff.  National  liifurma- 
tion  S\>ti'm.  11.1'.  M.ui<-ttu.  Ohm, 

OASH  FOU  YOUK  lU'SINESS  or  real 
estate.  1  bring  buyers  nnd  sellers  tonetlier. 
If  you  nnnt  to  buy.  sell  or  trade,  address 
Frank  P.  Cleveiiiud,  l^ll  Adams  Kxpress 
BldK..  Ohicnwo,  111.     Beferenre. 

BE  INDEPENDENT.  Start  Money  Mak- 
ing Muil  Order  Business  «t  Home.  New 
Plans.  Pverythin,  furnished.  Only  small 
capital  required.  Freeln>oklet  and  partic- 
ulars tell  how.  T.  W.  Miller  Oc,  Boi  254, 
Muskek'on.Mich. 

INOOKPOKATE  your  business  under  Ari- 
zoixii  Laws.  Cost  small.  No  franchise  tax. 
Stoekholdersexempt  from  corporate  debts. 
Do  business  anywhere.  Laws  and  Forms 
FUEE.  Southwestern  Securitiesand  Invest- 
ment Co..  Dept.  4^L.  Phoenix,  Arizona. 

HOME  MANUFACTUUING  -  Pleasant 
and  profitable  business  iiiiirkly  eatablished 
durinK  spare  time.  Product  international 
necessitv.  Writi-  for  sample  iiml  parti<'ulars. 
Delzell  "Mfg.  C.>..  Desk  C.  44^  S.  Mathews. 
IjOs  Angeles.  Cal. 

ADVERTISERS  I  MAIL  DEALERS  1  Our 

AdvertisingGuide  gives  rates,  circulation  of 
aiOO  Different  Publications.  Includes  30 
Mail  Order  Plans.  Sent  complete  10  cents. 
Dearborn  Advertising  Agency.  529  Franklin 
Bldg..  Chicago. 

SONG  POEMS  WANTED.  Sendusyours. 
Wepi-blish  acceptable  manuscripts  on  lib- 
eral royalty.  Booklet  and  catftlogs  free. 
Kelloee  Music  Co.  (Dept.  12)  1431  Broadway, 
New  York. 

BEST  YET.  $6.00  PKOFIT  ON  EACH 
Sale.  One  lady  agent  took  5  orders  first 
morning  without  experience.  Rev.  Water- 
man of  Iowa  sold  39  in  5  days.  Any  one 
can  do  it.  Best  and  easiest  operated  Double- 
Suction  Cleaner  made.  Guaranteed  5  years. 
Warner  Vacuum  Cleaner  Co.,  Box  '"X." 
MuncJP  In-^i^na. 

MONEY  IN  PHOTOGRAPHY.  I  start 
amateurs  making  money  at  home  taking 
portraits;  become  professionals.  Studio 
secrets,  retouching,  etc..  fully  explained. 
Wells  Studio.  Enst  Liverpool.  Ohio. 

SEND  AT  ONCE  for  my  new  list  of  artic- 
les for  home  manufacture.  All  big  profit 
payers.    A.  W.  Benson.  Sfewartvil'e.  Minn. 

YOUCANWIN— I r\  Business,  Real  Estate. 
Salesmanship  or  Law.  State  preference. 
We'll  teaehyou.  Freebook  — ""How  to  Win." 
Address.  American  Education  Association, 
San  Francisco. 


PATENTS  AND  PATENT  ATTORNEYS 


FIND  OCT  FOR  YOURSELF  what  to 
invent  ind  how  to  procure  and  sell  b  patent 
for  the  same.  My  book,  "Inventor's  Uni- 
versal Educator."  covers  the  matter  from 
A  tn  Z.  140  pages,  elegantly  bound.  Also 
contains  600  mechanical  movements  and 
50  perpetual  motions.  Price  $1.00.  postage 
free.  Money  returned  if  not  more  than 
satisfactorv,  F.  G.  Dieterich,  650  Ouray 
Bniiding.WnBhington.  D.  C 

"PATENT  AND  PATENT  POSSIBILI- 
ties"  is  a  72-page  treatise  which  tells  all 
about  patents,  what  to  invent  and  where  to 
sell  it.  It  gives  honest  advice  to  inventors, 
and  is  full  of  valuable  and  interesting  in- 
formation. Write  for  it  todayl  It  is  FREE. 
H.  S.  HILL. 907  McLachlen  Bidg.,  WasMng. 
ton.  D  C. 

BCSINESS  GOES  where  it  is  invited  and 
stays  where  it  is  well  treated.  F;'r27yenr^ 
I  have  given  my  personal  attention  to  pro- 
curing patents  for  successful  inventors  and 
manufacturers.  The  opportunity  is  open 
to  you  to  ee  the  benefit  of  the  same  atten- 
tion and  method  of  procedure.  Write  or 
Bend  sketch.  Vernon  E.  Hodges,  630  Barris- 
ter Bldg..  Washington,  D.  0. 


PATENTS  AND  PATENT  ATTORNEYS 

(Continued) 

PATENTS-HERBERT  JENNEH.  i>at- 
ent  attorney  and  mechanical  expert,  WH  F 
Si,.  Washington,  D.  C.  established  ISS3.  I 
iimke  11  fie<*  examination  nnd  report  if  n 
put.'ut  can  be  hud  nnd  exactly  what  it  will 
cost.     Semi  for  circular. 

PATENTS.  Every  inventor  should  ha\  e 
our  "Inventor's  Primer";  contains  statiHtics 
of  interest  to  all.  Sent  free,  with  square dei>l 
contingent  fee  plan  if  desired.  Milo  B. 
Stevens  &  Co..  Estab.  1S(H.  61*3  F  St..  Wash- 
luk'ton.    3:^6  Monadnock  Blk..  Chicago. 

PATENTS  OF  VALUE.  Prompt  and 
efficient  service.  No  misleading  induce 
nieiitfl.  Expert  In  Mechanics.  Book  of 
Advice  and  Patent  Office  liules  free.  Clem- 
ents &  Clements,  Patent  Attorneys,  706 
Cdorndo  Bldg..  Washington,  D.  C. 

PATENT  BOOKS  MAILED  FREE- 
Showing  100  mechanical  movements  in- 
valuable to  inventors  and  niecluinics— and 
telling  what  is  patentable,  how  to  obtain 
patent  or  partner,  etc.  Free  on  request. 
C\\!\^.  E.  Brnrk.  Tr2  Eighth  St  .  Wnsh..  D.  C. 

PATENTS  BRING  FORTUNES.  Our  free 
book  tells  how.  Send  sketch  for  free  opin- 
ion as  to  patentability.  Best  references 
from  inventors  of  miny  years'  experience. 
AVm.  N.  Moore  4Co.,&05Loan&Trust Bldg.. 
Washii.ptnn.  P.  C. 

PATENTS  THAT  PROTEC'.  Advice  and 
booksfree.  Highest  references,  ^estresults. 
Send  sketch  or  model  for  free  seiirch. 
Watson  E.  Coleman.  Patent  Lawyer,  624  F 
S'reet.  Washington.  D,  C. 

PATENTS  SECURED  and  trade-marks 
registered.  You  ,];ot  honest  personal  woik 
backed  by  10  years  experience.  Write  todayl 
George  A.  Hutchinson.  725  Loan  &  Trust 
Bldg..  ^^.l^'hi^gton.  D.  C. 

PATENTS  EXPLAINED  in  my  free  books 
tel ling  what  you  ehouM  know  —  what  to 
invent  —  what  NOT  to  invent — how  *o  sell 
Vdur  patent,  etc.  W'rite  today.  H.  L.Wood- 
wftrd.  9%  G  Street. AVashineton.  D.  C. 

PATENT  WHAT  YOD  INVl'.NT.    It  may 

be  valuable.  Write  me.  No  attorney's  fee 
until  patent  is  allowed.  Estnb.  18S2.  "In- 
ventor's Guide"  Free.  Frnnklin  F.  Hough. 
523LoanATrust  Building. Washington.  P.  C. 

PATENTS  THAT  PAY  BEST.  Facts 
about  Prizes.  Rewards.  Inventions!  Wanted, 
etc.  Send  10c.  no.stage  for  vahmble  books, 
R.  S.  &  A.  B.  Lacey.  Dept.  68.  Washington, 
D.  C.     Estnldi-^hedl8C9. 

O.  L.  PARKER.  Patent  Attorney.  944 
G  Street.  Washington.  D.  C.  Inventor's 
handbook.  "Protecting.  Exploiting  nnd 
Selling  Invention^."  sent  free  npon  request. 

PATENTS  AND  TRADEMARKS  SE- 

cured.  Write  for  terms,  Harry  Patton.  335 
McGill  Bldg..  Washington,  P.  0. 


HELP  WANTED 


LOCAL  REPRESENTATIVE  WANTED. 

Splendid  income  assured  right  man  to  act 
as  our  representative  after  learning  our 
business  thoroughly  by  mail.  Former  ex- 
perience unnecessary.  All  we  require  is 
iionesty,  ability,  ambition  and  willingness 
to  learn  a  lucrative  business.  No  soliciting 
or  traveling.  This  is  an  exceptional  oppor- 
tunity for  a  man  in  your  section  to  get  into 
a  big  paying  business  without  capital  and 
become  independent  for  life.  Write  at  once 
for  full  particulars.  National  Co-Operative 
Realty  Company.  H  136  Marden  Building. 
Washington.  D.  0. 

500  men  20  to  40  years  old  wanted  at  once  in 
every  state  for  Electric  Railway  Motormen 
ind  Conductors;  $60  to  ?100  a  month :  no  ex- 
perience necessary;  fine  opportunity;  no 
strike;  write  immediately  for  ppplication 
blank.  Address  Manager.  W-258  Dwight 
Bide..  KftnsaH<'ity.  Missouri. 

I  will  start  you  earning  S4  daily  at  home 
in  snare  time,  silvering  mirrors;  no  capital ; 
send  for  free  instructive  booklet,  giving 
plans  of  operation.  G.  F.  Redmond,  Dept. 
B-P,  Boston,  Mass. 


HELP  WANTED-Contlnued 


BIG  MONEY  WltlTING  SONGS.  We 
Itay  liunilredH  of  dollars  a  year  to  suecessful 
\\  riters.  Exneriencn  unnecessary.  Song 
pmunswanteu  with  or  without  music — will 
pay  one  half  of  i>u>fits  if  successful.  Send 
us  ,v(inr  work  today.  Acceptance  guaranteed 
if  available.  Largest  concern  in  ttie  coun- 
try.  Free  particulars,  Dugdale  Co.,  Dept. 
2.V2.  Washington.  D.  O. 

FREE  ILLT'STRATED  HOOK  tells  about 
over  3G0.01N)  proteeted  positions  in  U.  S. 
servic**.  More  than  40,IKX)  vacancies  every 
year.  There  is  a  big  chance  here  for  you, 
sure  and  generous  pay.  life-time  employ- 
ment. E;isy  to  get.  tTust  ask  for  booklet 
A  2.  No  obligation.  'Earl  Hopkins,  Wash- 
ington. D.  0. 

MEN  AND  WOMEN  -WANTED  for  Gov- 
ernment  positions.  $90.00  month.  Annual 
vacations.  Short  hours.  Parcels  post  means 
thousands  of  railway  mail  clerks  needed. 
"  Pull  "  unnecessary.  Farmers  eligible. 
Write  imme'tiately  for  free  liwt  of  positions 
open.  Franklin  Institute.  Dept.  L  29,  Koch- 
ester,  N.  Y. 

WANTEP  S.U.KSMKN.  Earn  S250  per 
month,  sell  ad\iTtis<-d  Mi>ods.  Samples  un- 
necessary. Brst  cnntraef,  on  earth.  Elato 
Co..  Station  L.     New  York.  N.  Y. 

RAILWAY  MAIL  CLERKS  wanted.  $900 
first  year,  prnmotion  toSlSOO.  Examinations 
May  3  in  every  state.  O-'mmon  education 
sutncient  with  my  coaching.  Full  inform- 
ation free.  Write  for  booklet  V2.  Earl 
Hopkins.  Washinet.in.  D.  C. 

BE  A  DETECTIVE.  Earn  ?150  to  $300  per 
month;  tra\  el  over  world.  Stamp  for  par- 
ticulars. National  Detective  Agency,  Dept. 
P-25.  Chicago. 


AGENTS   WANTED 


WE  FURNISH  YOU  CAPITAL  TO  RUN 
PRt)FITABLi-'  BUp^iNESS  of  your  own. 
BcfOiue  our  local  rejiresentative  and  sell 
high  grade  custom  made  shirts,  also  guar- 
anteed sweaters,  underwear,  hosiery  and 
neckties,  direct  to  homes.  Write,  Steadfast 
Mills.  Dept.  12,  Cohoes.  N.  Y. 

AGENTS— Portraits  35c.'frames  l.'c,  sheet 

Sictures  Ic,  etereoscopes  25c,  views  Ic.  30 
avs'  credit.  Samples  and  catalog  free. 
Consolidated  Portrait  Co..  Dept.  1236.  1027 
W.  Adams  St.,  Chicago. 

WE  PAY  S>^  A  MONTH  SALARY  and 
furnish  rig  and  all  expenses  to  introduce 
our  guaranteed  i)oultry  and  stock  powders. 
Address  Bigler  Company,  X  384,  Springfield, 
Illinois. 

AGENTS  WANTED:  best  paying  agency 
proposition  in  the  D.  S.:  assures  you  $1,500 
yearly;  inexperienced  taught  how  to  make 
S75toS200  monthly;  let  usshow  you.  Novelty 
CuMery  Co.     10:^  iVr  St..  Canton.  Ohio. 

$250.00  paid  for  distributing2.000  free  pkgs. 
Prfm'd.  Soap  Powdei'  in  your  town.  Men  or 
•\orDen.  No  money  required.  Ward  &  Co., 
17S5  Berteavi  Avp..  Chicago. 

AGENTS  WANTED  QUICK.  Clean  le- 
gitimate money-making  proposition.  No 
space  for  explanat'ons.  >\  rite  for  full  par- 
ticulars and  exclusive  territory.  Krueger 
Mfg.  Co,,  Dept.  9  A.  167  V,'.  Washington  St.. 
Chicago. 

WHY  NUT  BCILD  UP  A  BCSINESS  of 
your  own?  D.  S.  Fire  Extinguishers  easily 
sell  everywhere.  600%  profit.  Protected  ter 
ritory  given  local  or  state  Agents.  United 
Mfg.  Co.,  1^7  Jefferson.  Toledo,  Ohio. 

AG  ENTS:-n.Vnleclea  red  52,100  last  year. 
McFadden  Jl.siO selling  high-grade  cutlery. 
Write  for  particulars.  United  Cutlery  Oo. 
616  Fourth  St..  Canton.  Ohio. 

AGENTS  MAKE  BIG  MONEY  selling 
our  new  gold  letters  for  office  windows,  store 
fronts  and  glass  signs.  Anyone  can  put  them 
on.  Write  to-day  for  free  sample  and  full 
particulars.  Metallic  Sign  Letter  Co..  401 
N.  Clark  St.,  Chicago. 
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OPPORTUNITY  COLUMNS— Continued 


COINS   AND   STAMPS 


%--'.!>    PAID    FOU   RAUE    DATE    IS53 

3iinrters.  S*JO  for  a  SM.  Keep  all  money 
ated  before  1SS4,  and  send  lUo  at  once  for 
New  Illustrated  Coin  Value  Book,  4x7.  It 
ni.iv  mean  your  fortune,  Clark  &  Co. 
Coin  Dealers.  Dept.26.  LeRoy.N.  Y. 

CORRESPONDENCE   AND   INSTRUCTION 

I'NOLE  SAM  IS  A  LIBEliAL  EM- 
ployer.  Qualify  for  a  Government  position. 
\\  e  prepare  you  by  mail  for  any  Civil 
.'•■■-rvice  Examination.  Write  today  for  free 
li.iiiklet  S.  Capital  Civil  Service  School, 
Washington.  D.  O.         


TYPEWRITERS 


MOTORCYCLES 


MOTOnOYCLES,  all  makes  rebuilt, 
guaranteed  good  as  new.  Indians,  Harleys, 
K.vcelsiors,  Readings,  Kultures,  Merkels. 
srritoSlUO.  Tires  S3  to  $6.  Buy  direct.  Save 
<le'ilers'  profits.  Deninger  Cycle  Co., 
Knchestcr,  N.  Y. 


MUSIC 


■-.MY  HKART  GOES  OHT  TO  YOI'." 
the  song  with  the  unforgetaolerefra-n,  will 
be  mailed  to  any  plainly  given  address  upon 
receipt  of  thirty  cents.  Address'  Sunnv- 
Songs  Pub.  Co.  (Not  inc.)  Box  373,  Chl- 
cago.  Til. 

CAMERA  AND   OPTICAL  GOODS 

WE  BUY    SELL  AND  EXCHANGE.  Bar- 

gnias  in  Microscopes,  Telescopea,  Field 
(^l  lasses,  CamerasLetc.  Catalogue  and  Bar- 
pnin  List.  free.  Kahn  &  Co.,  Established 
\ybi\.    'J6  Johu  Street,  New  York. 


SAVEi $25  TO  S50  ON  MANUFACTURERS' 
prices.  Buy  our  Factory  Rebuilt  Type- 
writerg.  Nearest-to-new  on  the  market. 
Have  trademarR  and  guarantee  like  new 
machinea.  Are  thoroughly  rebuilt,  hiehly 
polished,  and  perfect  in  appearance.  Satis- 
faction guaranteed.  We  are  the  largest 
rebuilt  typewriter  concern  in  the  world. 
Branch  stores  in  leading  cities.  Write  for 
catalogof  standard  makes.  American  Writ- 
ing Machine  Co.,  Inc..  W5  Broadway,  N.  Y. 


LARGEST  STOCK  OF  TYPEWRITERS 

in  America.  All  makes.  Underwoods,  L. 
O.  Smiths,  Remingtons,  etc.  K  to  H  Mfrs. 
pricesJmanvlessi-RENl  ED  ANYWHERE 
— APPtviNG  RENT  ON  PRICE.  First 
class  machiues-ItENT  ONE  AND  JUDGE 
on  these  moi-t  liberal  terms.  Write  for  Cat- 
alog 113)  Typewriter  Emporium,  (Estab. 
18^)  M-36  W.  Lake  St..  Chicago. 


AGENTS*  PRICES.  One  machine  at 
Wholesale  price  to  introduce  our  goods. 
Bargains  in  every  make.  Typewriters  for 
$5.()0  up.  Standard  Typewriter  Exchange, 
23  Park  Row.  New  York. 


SPECIAL  WHOLESALE  PRICES— Fne 

days'  free  trial,  standard  makes  of  type- 
writers, rebuilt  Remingtons,  Ofirers,  Un- 
derwood. Choice  3o0  makes,  $iO  to  $15.  Send 
for  catalogue.  Dearborn  Typewriter  Ex., 
Dept.  14  T.,  Chicago,  111. 


IF  FREE  TO  YOU,  our  $100  Wholly  Visi- 
ble Typewriter,  would  you  be  wiliingtoshow 
the  typewriter  to  your  friends  and  ask  them 
to  write  for  our  wonderful  offer?  For  par- 
ticulars address  Emerson  Typewriter  Co., 
Box  363.  Woodstock,  111. 


AUTOMOBILES 


KEROSENE  FOR  AUTOMOBILES.  New 

Model  B  uses  successfully  half  and  half 
mixture  lowest  grades  kerosene  and  gaso- 
line. Satisfaction  guaranteed  or  money  re- 
funded. Greatly  increased  power,  verys'ow 
speed  on  high.  Starts  easy  at  zero.  Special 
agents'  prices.  Department  O.  A.r-Fric- 
tion  Carburetor  Co.,  Dayton,  Ohio. 


MISCELLANEOUS 


Vacuum  pumps  for  vacuum  cleaning  out- 
fits; also  used  for  blowing;  the  only  pumps 
that  take  up  their  own  wear;  can't  get  out 
of  order;  belt  it  to  your  engine  or  motor; 
make  a  wagon  outfit  and  do  your  neighbors 
cleaning;  big  profits;  Leiman  Brothers 
62TOJohnS.reet.  New  York. 


ELECTRICIAN  AND  MECHANIC  is  the 
authority  on  wireless  telegraphy.  Covers 
whole  field  of  electricity  and  mechanics. 
Finely  illustrated.  Thoroughly  practical, 
$1.50  a  yeaj;  Send  your  subscription  at  once, 
and  we  will  give  you  twelve  back  numbers 
as  a  premium,  two  entire  years  at  price  of 
one.  Sampson  Pub.  Co.,";  1332  Pope  Bldg., 
Boston,  Mass. 

FOX  AND  HOUND  AND  TRAPPERS 

World— Monthly  Magazine  about  Hunting. 
Trapping,  Outdoor  Life  and  Dogs-  has  live 
Beagle  Department;  sample  copy  10c;  $1  per 
vear.  Aadress  Fox  and  Hound,  Desk  TW, 
Decatur,  Illinois. 

YOUR  NAME  on  Rubber  Stamp  15c;  with 
Address  25c;  Pad  12c.  Postpaid.  National 
Stamp  Works,  48  N.  Fifth  Ave.,  Chicago,  111. 


DIAMONDS  o^CREDiT 


I  Write  for  Our  Free  Catalog.  Over  2,000  illustra- 
I  BoDfl  of  DiamomJo.  Watches.  Jewelry,  etc.  Select  an?  article 
I  desired,  have  it  sent  tnynu,  all  charBCS  prepaid.  If  aatiBfac 
*   —  ■         >ne-fifiJi  of  the  purchano  prici?  aniJ  ki 

eight  equal  monthly  a 

'   ■■  Lol 

TEKM3.  WamoQth. 


tory.  8« 
it;  baLii 


tt  Ap TIC     DIAMOND  MERCHANTS 

■  Vl     I  19  Dept.  _L959, 108  N.  State  St. 


■■BRos&causi 


CHICAGO,  ILL. 


IKTERIOII VIEV/ 


VACUUM    PUMPS 

1  to  20  inches  vacuum  also  used 
for  blowing  1  oz.  to  10  lbs.  pres- 
sure —  for  p^as  furnaces,  blow- 
pipes, agitation  and 

VACUUM  CLEANING 

Blower  Cat.  No.  68— Vacuum  69 

LEIMAN  BROS 


2-T  JOHN    STREET 
NEW  YORK 


MUnipUES  .  -  «  SUBTFUCn  ^^ 

ADDING  MACHINE 

For  General  OHice  or 
PersoDal    Desk    Use 

[    n<rr    bO.UliU  in  i>|i>-i.iiiiiri   nuJ>v   1>.ill    •old 


Purchase  Ihrougb  your  Slatioaer 


T.  GANCHER  :;.,V1^„  N.  T. 

AGENTS   WANTED  MH^IH 


Washbume's  Pat.  "O.K."  Paper 
Fasteners,  usedcxcluaively  by  those 
ID  desire  the  be^  in  Office.  Bank, 
hool  and  Home.  Made  of  Brass 
and  nickel-plated  bteel,  three  sizes;  put  up 
in  Bnght  MeUl  boxes  of  30  &  1 00  each. 

YourSiaiioner,  10,  15.  20  &  25^. 
nd  1  Of*  for  box  of  30  assorted.  Booklet  free. 
YEARLY  SALE  NOW  100  MILLION. 
THE  0.  K.  MFG.  CO..  Syrtcuie.  N.  Y. 


This  Machine  Will  Earn 

$20  to 

Daily  Profit 
For  You 

Making  Cement 
BrlckSaiid.Blocks 

Factory  owners  are 
the  biggest  money  mak- 
ers in  America  and  this 
machine  will  place  ymi 
in  their  ranks.  You  can 
start  wilh  little  capital 
and  even  withoutexpt-ri- 
ence.  This  machine 
makes  pressed  cement 
brick  and  blocks  un.ler  80.000  poooda  pressure.  No  tamping  and  easy 
work.  It  makes  1,000  blocks  or  10.000  bricks  daily.  No  burning  re- 
quired.    Ready  for  the  market  in  a  few  days'  time.     They  are  necessary 


for  the 


Helm  DRY  WALL  Building  System 


This  is  the  system  which  appeals  to  builders,  contractors  and  archi- 
tects. It  overcomes  the  opposition  to  concrete  because  it  offers  abso- 
lutely ORT  W.4LL  construction.  It  saves  money  for  builders  as  no  furring 
and  lalhmg  are  required  and  it  makes  rigid  walls  and  fireproof  wtlls. 
This  is  the  system  which  is  bound  to  get  you  business 
and  give  you  the  advantage  over  all  other  products. 

Send  for  this  FREE  Concrete  Book 

Tear  off  the  comer  coupon  right  now  before  you 
turn  the  page.  Let  this  tree  book  tell  you  all  about 
this  great  opportunity  which  is  open  to  you  today.  It 
will  tell  you  all  the  details  of  ^m  mm  ^m  ^m  ■ 
this  system,  about  the  Helm     *  Helm 

P'ess     and     the     DRY       ^n   •    *    >«       ■  •        r* 
WALL   building  sys-    >      Brick  Machine  Co. 
tern.    Itwillshowyou  ^  ^  533  Bank  Bldg. 

how  easy  it  is  to  start  a  profitable busi-       ^ 

ness.     \*  tells  how  each  product  is    ^ 

Write  today.     Do  it  now.  ^    concrete  and  Helm  Presses. 

Helm  Brick  Machine  Co.      ^ 

533  Bank  Bldg.  X      """"^ 

Traverse  City,  Mich.  _^ 
^^^m^^^^^^^^r     Address 


Traverse  City,  Mich. 
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=Tne  engineers  fflq)ert  assistant=i 


stands  ready  to  settle  the  difiicult  problems  of  steam 
cnRineerinK.  Few  oni;ineers  can  hope  to  overcome,  un- 
aided, all  of  the  obstacles  arising  in  their  daily  work,  yet 
many  have  no  opportunity  of  securing  expert  advice  and 
are  forced  to  experiment  at  the  expense  of  valuable  ma- 
chinery. It  is  for  these  men— men  in  charse  of  the  opera- 
tion of  stationary,  locomotive  and  marine  engines  and 
boilers  or  gas  and  gasoline  engines:  also  central  station 
men— that  these  books  have  been  compiled.  With  this 
expert  engineerinff  library  at  your  elbow  you  can  act  for 
yourself,  confident  that  you  are  hacked  by  the  knowledge 
of  twenty-aeven  of  the  biggest  engineering  expert*  in  the 
country. 

The  American  School's  Cyclopedia  ol 

Steam  Engineering 

contains  3,300  pages;  2,500  Ulastrationi,  full-page  plates,  diagrams, 
etc.;  Iiandreds  of  Talaable  tables  uid  formulas;  carefully  crou- 
iodeied  for  quick,  easy  reference.  The  seven  large  volumes  are 
bound  in  half  morocco  and  are  printed  in  Urge,  clear  type  od 
special  quality  paper. 


READ  THIS  SYNOPSIS  . 


ronslrnrtion  ol  Boilers  —  Boiler  Acfe»«orleB — Foel  Economliprs  — 
Mechanioiil  Stokers  — Steam  Pamps  — Slenm  Enclnes— Indloatorn  — 
Valre  Gears— Ste»m  Turbines — Gas  and  Oil  Enftines— Fuels— Aulumo. 
biles— Oarlmrfters— Locomotive  Boilers  and  EnginM— The  Alr-Brahi-— 
8inf:le-Pha>*e  Elerlric  Kail  way  —  EleTators—  JHarioe  Boilers  —  Marine 
Engines  —  lleatinp  and  VeiitilatinK  —  Oompressed  Air— Transmission- 
Absorption  mid  Cnnipres'.ion  Retriperatlon  —  Ammonia  Machines  — 
Direct  Current  Dynnnios  and  Motors  —  Manaperaeot  of  Dynamos  and 
Motors— Electric  Wiring — Electric  Liphtine,  etr.. 


This  Complete  Cyclopedia  Sent  Free 

The  complete  seven  volumes,  not  a  sample  volume,  will  be  sent,  ex 
press  prepaid,  for  seven  days'  free  examination  ;  returnable  at  our  ex- 
pense if  the  books  do  not  contain  the  inlormation  you  want.  If  you  keep 
them,  pay  fJ.OO  seven  days  after  receipt  and  then  $2.00  a  month 
until  you  have  paid  the  special  introductory  price  of  $19.80.  Theregulaf 
price  of  this  ifrcal  Cyclopedia  is  $35.00. 

Just  fill  in  and  mail  the  coupon.  It  won't  cost  you  a  cent  to  examine 
the  books.  We  know  they'll  be  worth  many  times  their  cost  to  you. 
Mail  the  coupon  now  and  you'll  receive  your  books  promptly. 

$12.00  Consulting  Membership  Free 

With  every  set  is  included  a  year's  Consulting  Membership,  regular 
value  $12jOO,  entitling  you  to  the  tree  advice  of  a  staff  of  Ensineering 
Experts.  This  will  give  you  practical  help  in  handling  working  prob- 
lems which  are  too  specific  to  be  taken  up  in  detail  in  the  Cyclopedia. 
There  will  be  no  limit  to  this  service.  A  single  problem  solved  for  you 
might  be  worth  more  than  the  first  cost  of  the  books. 

American  School  of  Correspondence,  Chicago,  U.  S.  A. 


FREE   EXAMINATION   COUPON 


American  School  of  Correspondence,  Chicago,  U.  S.  A. 

Please  send  set  Cyclopedia  oE  Engineering  for  seven  days*  (ree  ex 
amination.  I  will  send  $2.00  within  seven  days  and  $:d.00  a  month  until 
I  have  paid  $19.80 ;  or  notify  you  to  send  for  the  books.  Title  not  to  pass 
until  fuUy  paid.  T.W.    3-13 


Name 

Address  .... 
occupation 
Employek  .. 


BOY  CHAMPION  CORN 
RAISER 

pTARL  DAVIS,  a  fourteen-year-old 
'—'  boy  of  Palestine,  Texas,  has  won 
for  himself  tlie  title  of  champion  corn- 
grower  of  the  Southwest.  I'erhaps  the 
claim  holds  good  for  the  whole  coun- 
try. He  raised  125  bushels  of  corn  ofl' 
of  one  acre  of  ground — ordinary  land — 
without  the  aid  of  irrigation  or  fertili- 
zation. He  accomplished  this  feat  at 
a  cost  of  five  and  a  half  cents  a  bushel. 
The  boy  has  made  a  scientific  study  of 


An  Expert  Corn  Grower. 

corn-growing,  but  he  also  put  in  plenty 
of  hard  work  in  his  field,  keeping  it 
clear  of  weeds  and  maintaining  the 
soil  in  good  condition.  No  worms  were 
allowed  to  remain  on  the  stalks. 

As  Texas'  champion  corn  raiser 
young  Davis  has  been  awarded  a  hand- 
some silver  loving  cup  by  the  Texas 
State  Fair  Association.  His  brother 
Orian  nearly  equaled  his  brother's 
record  by  producing  114  bushels  on  an 
acre.  Anderson  County,  of  which 
Palestine  is  the  county  seat,  has  for 
three  consecutive  years  won  first  place 
in  corn  growing  contests. 
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Get  Your 
Canadian  Home 

*j  /rom  the. 

Canadian  Pacific 


E  will  make  you  a  long-time  loan— you  will  have  20  years  to  pay 

for  the  land  and  repay  the  loan— you  can  move  on  the  land  at 

once  —  and  your  Canadian  farm  will  make  you  independent. 

This  offer  is  directed  only  to  men  who  will  actually  occupy 

or  improve  the  land. 

Why  not  go  where  you  can  own  10  acres  for  every  acre  you  own  or  farm  here; 
where  every  acre  will  produce  double  what  a  worn-out  acre  produces  anywhere? 

Not  on  the  face  of  Mother  Earth  can  you  find  better  land  than  this  rich  virgin 
Canadian  soil.    The  enormous  crop  yield  per  acre  proves  this  every  season. 

We  Give  You  20  Years  to  Payi 

We  will  sell  you  rich  Canadian  land  for  from  $11  to  $30  per  acre.  You  need 
pay  only  one-twentieth  down.  Think  of  it— only  one-twentieth  down,  and  then 
twenty  years  to  pay  the  balance.  Long  before  your  final  payment  comes  due 
your  farm  will  have  paid  for  itself  over  and  over  again  Many  good  farmers  in 
Western  Canada  have  paid  for  their  farms  with  one  crop. 

Here  are  some  of  the  startling  features  of  the  most  remarkable  land  offer  | 
you  have  ever  read: 

We  Lend  You  $2^000  for  Farm  Improvements 

An  offer  of  a  $2,000  loan  for  farm  development,  with  no  other  security  than  the  land  itself, 
cuarantees  our  confidence  in  the  fertility  of  the  soil  and  in  your  ability  to  mako  it  produce 
prosperity  for  you  and  traffic  for  our  lines. 

The  $2,000  cash  loan  will  help  you  in  erecting  your  buildingrs  and  making  things  easier  the 
first  few  years,  and  you  are  given  20  years  in  which  to  fully  repay  thid  loan.  While  enjoying  the 
use  of  this  money  you  pay  only  the  banking  interest  of  6  per  cent 

Live  stock  and  poultry  with  which  to  equip  your  farm— the  beat  that  money  can  buy— will  be 
supplied  you  at  actual  cost. 

If  you  do  not  want  to  wait  until  you  can  complete  your  own  buildings  dig  your  well  and  cult"-  i 
vate  and  fence  your  farm— if  you  want  this  work  all  done  for  you— before  you  start  for  Canaila — 
selectoneof  our  Ready- Made  Farms— with  home  and  buildings  complete,  land  cultivated  and  in 
crop,  ready  for  you — and  pay  for  it  in  20  years. 

We  give  free  service — expert  advice — the  valuable  assistance  of  great  demonstration  farms,  in 
charge  of  agricultural  specialists  employed  by  the  Canadian  Pacific  for  its  own  farms.  This 
service  Is  yours  —  free. 

This  Great  Offer  Is  Based  on  Good  Land 


S0^} 


The  Canadian  Pacific  offers  you  the  finest  land  on  earth  lor  grain 
growing,  cattle,  hog,  sheep  and  horse  raisine,  dairying,  poultry,  vege- 
tables and  general  mixed  farming — irrigated  lands  for  intensive  farming 
— non-irrigated  lands  with  ample  rainlall  for  mixed  and  grain  farming. 
Remember,  tbese  lands  are  located  on  or  near  eBtab- 
Usbed  lines  of  railway,  near  established  touns. 

Vour  new  home  and  your  lortune  are  ready  for  you  in  the  famous, 
fertile  Canadian  West,  with  its  m.'ignificent  soil,  good  climate,  churches, 
public  schools,  good  markets,  good  hotels,  unexcelled  transportation — 
and  20  years  In  wbicb  to  pay  for  your  farm  and  repay 
the  Improvement  loan.  Here  is  the  Last  Best  West— where  your 
opportunity  lies.  Don't  delay.  Mail  the  coupon  below  at  once.  The  best 
l^d  will  be  taken  first — so  time  is  precious  for  you.     Write  tcd^r. 

H.  E. THORNTON,  Colonization  Commisaioner 

Canadian  Pacific  Railway  Colonization  Department 
^  112  West  Adams  St..  Chicaso.  111. 

I^^SipOR  SALE— Town  Iof§  in  all  growlnj-  townw— Ask  for  Informa- 
XmokI  tlon  eoneerning  ladiistrlal  and  ItUHiness  opening  in  nil  tonnft. 


HMtOpaeK 


r 


□    Book  on 
Manitoba 


□Book  OD 
Saskatchewan 


□    Book  on 
AlberU 

(Mftbe  a  cross  in  the  square  opposite  the  book  wanted) 
H.  L  THORNTON.  Colonization  ConunissioDer, 

Canadian  Pacific  Railway  Coloaizatioo  DepartmenU 
112  West  Adams  St.,  Chicago.  lU. 
Please  send  me  the  books  indicated  above. 


Name  .-> 

Addbesb 

Town State  . . 
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Set  Six  Screwi 

Save  Furniture  Dollars! 

It  takes  six  minutes  to  drive  these  six  screws, 

and  Ihe  •avins  is  $13.25.  Now  if  your  time  is  worth  more 
than  J2.21  a  minute,  don't  read  any  further. 

Tliis  advertisement  la  for  those  who 
want  hiKh-gradefurnitureatrock  bottom 
prices  and  approve  n  selling  plan  that 
actually  saves  big  money. 

Over  30,000 
American  Homes 

buy  Come-Packt  Furniture  for 
these  substantial  reasons. 
Here  is  an  example  of  Come- 
Packt  economy. 

This  handsome  table  is 
Quarter-Sawn  White  Oak.  with 
rich,  deep,  natural  markinjrs; 
honestly  made:  beautifully 
finished  to  your  order,  Heipht, 
SO  inches;  top,  44x23  inches: 
legs,  2>a  inches  square.  Two 
drawers:  choice  of  Old  Brass 
or  Wood  Knobs.  It  comes  to 
you  in  four  sections,  packed  in  a  compact  crate,  shipped  at 
knock-down  rates. 

Our  price,  $11.75.    With  a  screw-driver  and  lix  minutes 
you  have  a  table  that  would  ordinarily  sell  for  $25 1 

Free  Catalog  Shows  400  Pieces 

for  living,  dining  or  bedroom.  Color  plates  show  the  exquisite 
finish  and  upholstering.  Factory  prices.  Write  for  it  today 
and  we  will  send  it  to  you  by  return  mail.  (11) 

Come-Packt  Furniture  Co.,  332  Femwood  Ave.,  Toledo,  0. 


_1  No.  300  librBry  T«He 
Come-Packt  Price  $11.75 

Shipping   Weight  150  lbs. 

Sold  on  a  Year's 


Trial 


(COME-PACKT 


7=  MORE  HEAT 


WITH  LESS  FUEL 

Are  yon  wUlinp  to  pay  825  to  WS  more  for  a  fur- 
nace not  nearly  as  good  a8  the  Kalamazoo? 
Certainly  not,  especially  when  the  Kalamazoo 
gives  frreater  heat  and  cuts  down  fuel  billa, 
Furnace  and  complete  fittings  shipped  direct  at 
factory  price. 

30  Day*  Free  Trial— Cash  or  Credit 
You  don't  keep  the  Kulama^oo  unless  It  proves 
In  service  that  It  can  heat  your  house  perfectly 
at  mlnlnmm  expense.    Convenient  payments. 
We  pay  freight  charges. 

Furnace  Book  Free 

Gives  yoa  farts  that  will  save  you  money  In 
buying,  Inetalllnj?  and  operating  your  furnace. 
We're  plad  to  mall  It  free-wrlte  a  request  on 
a  postal,— ask  for  catalog  No.  935* 

KALAMAZOO  STOVE  CO., 

Manufacturers,     Kalamazoo,    Michigan. 

We  alBO   make  Heating  and  Cooking   Stoves 

and  Oas  Kanges.    Catalog  on  rrqu«st. 

Trade  Mark  Reclstered. 


AKalaKveizoQcrs 

,  Direct  to  You  Vr' 


RARE  FANS  OF  ANOTHER 
DAY 

TWO  fans,  of  exquisite  design  and 
material,  among  the  most  famous 
in  the  country,  were  recently  placed  on 
exhibition  in  the  New  National  Mu- 
.seuni  at  Washington.  They  once  were 
the  property  of  Mrs.  Catherine  Maria 
VAWs,  whose  picture  appears  in  the  oil 
])ainting  of  "The  Prince  of  Wales  at 
tlie  Tomb  of  Washington,"  in  the  Har- 
riett Lane  Johnston  Collection.  One 
of  the  fans  was  presented  to  Mrs.  Ellis 
by  William  R.  King,  who,  for  25  years, 
was  Senator  from  Alabama,  and  then 
\'ice-President  of  the  United  States. 
It  is  inlaid  with  mother-of-pearl  and 
has  a  hand-painted  border. 


Two  OF  THE  Most  Famous  Fans  in  the  Country. 

The  other  fan  was  presented  to  Mrs. 
Ellis  by  Washington  Irving,  who  pur- 
chased it  when  he  was  United  States 
minister  to  France.  This  fan  is  of  the 
most  exquisite  design.  The  sticks  are 
of  mother-of-pearl  in  which  is  carved  a 
group  of  figures  of  women  clothed  in 
the  fashion  of  the  Empire.  The  rosy 
tints  of  the  pearl  blend  beautifully  into 
the  carved  fabric  of  the  figures,  making 
them  appear  to  be  delicately  painted. 
On  one  side  of  the  border  is  painted— 
a  scene  which  might  be  Versailles— 
and  on  the  other  is  a  picture  of  a  battle 
between  two  frigates. 

Other  rare   fans  are  on  exhibition   in 
the    National    Museum    at    Washington 
but   none   receives    more   attention   than 
I  either  of  these  beauties. 
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Plane 
No.  KIO 
Price  $2.76 


Chisel 
No   KB 
Prices  $0.6C  - 
to  $0.90       ■'" 


Hammer 
No.  Kim 
Price  $0.tO 


Bit  Brace 
No   KK12 

Price  $2.25 


Tools 

always  ready 

for  service 

Equip  your  home  with  needed  tools  so 
that  you  can  make  repairs  yourself.  Such 
jobs  are  simple  if  you  have  the  right  tools. 
Keen  K utter  tools  are  used  everywhere 
by  professional  mechanics  and  by  the 
home  man.  They  are  incomparable  in 
perfection  of  steel  and  balance  and  hang 
which  make  it  possible  to  do  a  steady 
day's  work  without  tiring. 

mHKumn 

Quality  Tools 

should  be  demanded  from  your  dealer.  Every  one  is 
guaranteed,  and  it  must  realize  the  Keen  Kutter  stan- 
dard your  standard — or  your  dealer  is  authorized  to 
give  you  a  new  tool  or  return  your  money.  You 
must  get  absolute  satisfaction. 

"The  Recollection  of  Quality  Remaine 
Long  After  the  Price  ia  Forgotten.  " 
Trade  Mark  Registered.  — e.  c.  SIMMONS. 

If  not  at  your  dealer's,  write  us. 

SIMMONS  HARDWARE  CO.,  Inc. 

St  LouU,        New  York,        Pbiladelphis,        Toledo. 
Minneaiwlu,        Sipux  City,        Widiita. 


Hatchet 
No  KHl 
Price  $0.80 


X^ 


^ 


Hand  Saw 

No.  K8  8   26 
SeiQ.  Prlce$2.00 
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Try  This  On  Your  Slide  Rule 

The  New  K.  &  E.  Polyphase-Duplex  Slide  Rule  solves 

with  one  setting  of  the  sUde,  expressions  of  the  type:— 


X  =  a.b 


c, 


X  = 


.  b 


X 


X  =  a' .  bV 


n  .  a  .  b  .  c, 
X       ^'^' 


X  =  rr  l^sina 

x-^ 


a.  b'  "        ■  '   '  c"    '  II  I'a 

and  scores  of  similar  formulae.  This  latest  addition  to  our  complete 
hne  of  Slide  Rules  deserves  the  attention  of  every  Engineer  and 
Student  who  uses  the  most  efficient  tools. 


j.fHMil'1'ITWniillHIIIHIMI'l'l'l  'III'IIHI  I'lN'liil llWflllWlliI  1  'IH'IT 


^iiiL'^iiiffllirffliiiftliiiflllil"' ''*''"'-^'  •  • ' ' l..i.S'iML.j..i,.i,.iMi.iXi.uuui.jXuiUiiJ^2iW*4y*i 

.'JiM|M|lil|W|'l<^1i*tf'?ff'i>i;''!i>f-^?'VlH'[IWlH  

-      -  -    -  iliii' I       I       tiiil.— ^ 

Send  for  our  new  Circular.  "The  Polyphase-Duplex  Slide  Rule' 


Driwing   Materials 

Mathematical  and 

Surveying 

Instruments 

Measuring  Tapes 


KEUFFEL  &  ESSER  CO. 


NEW  YORK 

127  FULTON  ST. 


oeheral  orricE  and  rACToRics 

HOBOKEN,  N.J. 


CHICAGO 

ST.  LOUIS 

SAN  FRANCISCO 

MONTREAL 


Cook  and  Make  Toast  with  Electricity! 

An    unusual  opportunity   to   obtain    these    handsome, 
practical,  GUARANTEED  household  utilities  which  insure 

Cleanliness— Convenience— Economy 


The  SHALER  Electric  Stove 


Most  efficient  and  econoraica). 
AJwavs  ready;  4  temperatures,  to  civu 
instantlv  juwt  the  boat  wanted.  Will 
quicklv  boil  coffee,  cook  eggs,  fry  steak, 
warm  babv's  m.lK,  etc.  As  far  ahead 
of  ordinary  chafing  dish  as  electricity 
is  superior  to  smoky  kerosene.  Oh. 
the  delight  of  instantly  preparing  a 
favorite  dieh,  rarebit,  omelet  or 
candv,  without  smoke,  dirt  or  bother! 
Read'ilv  moved  in  use.  6-in.  disc.  6  ft. 
oord  w'ith  plug;  fits  any  socket,  uses 
ordinary  house  circuit,  a.  c.  or  d.  c. 

This  modem  hoaieliold  utility  with  a 
year'*  »ubtcription  to  Popular  Elec- 
tricity Magazine  for  only  $3.75, 
prepaid  to  you  (Canada  SS.OO;  Foreign 
«5.75).  Le»  than  re«nlar  price  of  itove 
alooe. 


The  ECONOMY  Electric  Toaster 

Makes  toast  right  on  the!taMei  two  large  slices  at  once  of  a  rich, 
golden  brown,  crisp  and  piping  hot.  Strictly  first  claw,  most 
economical  and  practical.  Won't  burnout.  Easily  moved  about. 
Nickel  finish:  fine  appearance.  Has 6!^  ft.  cord  with  plug,  lakes 
regular  110-volt  current,  alternating  or  direct.    Very  durable. 

Thii  handiest  household  appliance  with  Popular  Electricity 
Magazine  one  year  for  only  $2.75,  prepaid  to  you.  (Canada  SJ.SO; 
Foreign  S4.00).     A  wonderful  bargain. 

Popular  Electricity  Magazine 

"TheONE  electrical  magazine  which  every  reader  can  under- 
stand and  en  jov.  Tells  J  ou  all  about  electricity  in  simple  everyday 
lunKUiij^e  with'pleutv  of  beautiful  illustrations.  A  high-class,  up- 
to-date  monthly  that  will  open  youreyes  to  the  wonders  of  modern 
electrical  development.  Repletowith  interestingfactsand  fascin- 
ating siories  that  appeal  tohll-  brim  full  of  delightful  entertain- 
ment for  young  and  old.  and  reliable,  practical,  information  of 
value  to  everyone.  You  need  it— you'il  like  it.  Subscribe  today. 
16c  a  copy,  at  nil  newsdealers.  Subscription  $1.50  a  year  (Canada 
$1.S5-  Foreign  $i2.25).     Mote  the  apeelal  offers  lo  thU  advcrtbement. 


POPULAR    ELECTRICITY    PUBLISHING   COMPANY,  465   Commercial   Building,   Chicago,   IIL 
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The  Telescope  of  Speech 


The  astronomer,  by  the  power  of  his 
telescope,  becomes  a  reporter  of  the 
movements  of  a  hundred  worlds 
greater  than  ours,  and  the  student  of 
celestial  activities  millions  of  miles 
away. 

He  points  his  instrument  at  any 
spot  in  the  heavens,  and  his  sight 
goes  rushing  through  space  to  dis- 
cover and  inspect  a  star  hitherto 
unknown. 

Up  to  the  power  of  his  lenses,  his 
vision  sweeps  the  universe. 

As  the  telescope  may  be  focused 
upon  any  star,  so  the  telephone  may 


be  focused  upon  any  person  within 
the  range  of  its  carrying  power. 

Your  voice  may  be  directed  any- 
where in  the  Bell  System,  and  it  will 
be  carried  across  country  at  light- 
ning speed,  to  be  recognized  and 
answered. 

The  telescope  is  for  a  very  limited 
class,  the  astronomers.  The  telephone 
is  for  everyone. 

At  the  telescope  you  may  see,  but 
cannot  be  seen.  At  the  telephone  you 
may  speak  and  be  spoken  to,  you 
may  hear  and  be  heard.  By  means  of 
the  Bell  System  this  responsive  ser- 
vice is  extended  to  the  whole  nation. 


American  Telephone  and  Tele_g_raph  Company 
/And  Associated   Companies 

One  PoUcy  One  System  Universal  Service 
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Don^t  envy  the  trained  man — he  one 

No  use  envying  the  man  who  has  made  good.  Don't  think  he  got 
where  he  is  because  he  had  a  "pull."  A  "pull"  doesn't  amount  to  much 
unless  you  can  deliver  the  goods,  and  the  best  "pull"  in  the  world  is 
training. 

Just  make  up  your  mind  today — right  now — that  you  are  going  to  be  a  trained 
man— thatyou  are  going  to  get  the  money  and  hold  a  good  job.  You  can  do  it. 
The  American  School  of  Correspondence  will  show  you  how.  This  great  school, 
with  its  sixty-five  complete  courses  in  Engineering,  Business  and  Law,  can  soon 
give  you  the  training  necessary  to  become  a  successful  man— a  man  who  will  be 
envied  as  you,  perhaps,  now  envy  the  men  above  you. 

V     -  A         i     'i    r"  .  How  the  American  School  Will  Give  You 

Your  Upportumty  Coupon  I 

Check  ihe  coone  yoa  want  and  uiail  the  coupon  now  | 


Anericai)  School  of  CoirespondcDce,  Chicago,  U.  S.  A. 

PieaiC  send  me  your  Bulletin  and  advise  me  how  I  can 
qualify  lor  the  position  marked  "X.**  T.  W.  3-13 


..Elertrirnl  Eiifriiirpring 

,  Eler.  l.iEht  A  Power  Sapt, 

.  .Eleetriral  Wireman 

.  .Telephnae  Eipert 

..Arehitpct 

..Building  Contractor 

.  Arehitertnral  braftsman 

.  .Strnptural  Engineer 

.  .rnncrete  Engineer 

.  .Civil  Engineer 

.  .SnrTejor 

.  Heelianiral  Engineer 

.  .Heebanieal  hrattamaD 

..Steam  Engineer 

.   Stationery  Engineer 

.   Oas  Engine  Engineer 

..Aatomobile  Meehanlelan 


....Lawyer 

....Bookkeeper 

....Stenographer 

....Private  Secretary 

....AeeouDtant 

. ..  .Cost  Arroantaot 

CertTd  Public  Aee'ot 

....Aadilor 

. ..  .Riisine<i^  Manager 

Fire  Iii'<.  Innpeetor 

....Fire  Ins.  Adjnsl-r 
....Fire  Ins.  Expert 
.... Moving  Pietnre  Op*r 
.... Sanitary  Engineer 
. . .  .Reclamation  Eng'r 

Textile  Boss 

College  Preparatory 


Name  .... 
Address  . 


the  Training  You  Need 

_  The  American  School  of  Correspondence  was  established  fifteen  years 

I    ago    for   the    benefit   of    ambitious    men   and  women  everywhere.     This 

I    school  makes  it  possible  for  you  to  obtain  the  education  and  training  you 
need  without  leaving  home  or  giving  up  your  work.    It  will  bring  a  practical 
B    college  course  to  you  right  in  your  own  home. 

*  No  matter  where  you  live,  the  American  School  mil  train  you  in  any 

I  branch  of  Ensineerioff,  Business  end  Law,  or  prepare  you  for  entrance  into 
'  any  resident  college.  Kemember:  no  need  of  your  leaving  home  or  giving  up 
I    your  present  job. 

Write  the  American  School  now,  while  the  subject  of  making  morfl 
I    money  is  on  your  mind.    State  how  far  you  went  in  the  public  schools,  what 
you  are  doing  now,  and  what  you  would  like  to  be.    Your  case  will  receive 
I    special  attention. 

I  The  American  School  will  tell  you  the  best  and  quickest  way  to  better 

your  condition  and  get  more  money.  Check  the  coupon  and  mail  it  now. 
I  Don't  let  this  matter  drag  another  day.  Another  year  might  slip  by  and  find 
you  at  the  same  old  job  and  prospects  for  a  raise  very  slim. 

I  Americ2Ln  School  of  Correspondence 

I  CHICAGO.  U.S.A. 
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iiiiiiiiiiiipilftiliii^ 

Everything  i&  ^^^^'^^^. 
possible  to  thQ^^ 
man  whose  nerv& 
are  strong  — 
Sanatogen  will 
help  yournerves^ 

Tc  the  alert  man — the  man  physically  and 
mentally  fit — to  the  man   possessing   perfect 

health — everything  is  possible,  he  pursues  his  ^^"^^ 

course  with  energy  and  certainty. 

But  in  these  strenuous  days  when  men  span  an  ordinary  life  within 
the  endeavors  of  a  year  or  two — the  nervous  system  first  feels  the  drag- 
ging strain  of  over-effort.  Efficiency  becomes  impaired — ambition  is 
lost — work  becomes  a  grinding  routine,  digestion  disturbed,  sleep  is 
restless  and  dream-laden,  and  all  other  bodily  functions  suffer. 

In  thousands  of  cases  physicians — many  of  great  fame — have  found 
that  to  erase  the  ravages  of  nerve-tire  and  exhaustion  one  must  use 
Sanatogen.  They  found  that  Sanatogen  effectually  checks  the  nerve- 
drain,  renewing  the  vitality  and  health  of  the  nerve  cells,  helping 
digestion,  restoring  the  harmony  of  physical  and  mental  activity. 

Sanatogen  is  a  scientific  compound,  easily  and  quickly  digested, 
causing  no  artificial,  harmful  stimulation — imparting  nothing  but 
genuine,  true  strength,  vigor  and  vitality. 

If  you  feel  your  nerves  are  below  par,  let  us  suggest  that  you  study  the  accom- 
plishments of  Sanatogen  as  recorded  by  these  16,000  physicians. 

This  Remarkable  Book  FREE 

We  ask  you  earnestly  to  get  acquainted  with  Sanatogen.  Invcsiignle  our  claims  first  il  you  like, 
and  we  are  only  too  glad  to  have  ynu  do  so.  Ask  your  doctor  about  it  and  in  any  case  write  at 
once  for  otir  book,  "Nerve  Health  Kegained."  written  in  an  absorbingly  interesting  style, 
beautifully  illustrated  and  containing  (acts  and  information  cf  vitil  interest  to  you.  This  book 
also    contains    evidence  of    the   vilue  of  Sanatogen  which  is  as  remarkable  as  it  is  conclusive. 

Sanatogen  is  sold  in  three  sizes:  $1.00,  $1.90,  $3.60 

Get  Sanatogen  from  your  druggist — if  not  obtainable  from  him,  sent  upon  receipt  of  price. 

THE  BAUER  CHEMICAL  COMPANY    f,%l,'^^S'^''\^?^ 


Charles  D.  Sifivbe 

Rear  Admiral,  U.  S.  Navy, 
writes: 
"After  a  thorough  trial  of  Sa- 
natogen, I  am  convinced  of  its 
merit  as  a  food  and  tonic.  Its 
beneficial  effects  are  beyond 
doubt." 

Sir  Gilbert  Parker,  M.  P., 
the  eminent  novelist-states- 
man, writes  from  London : 
'Sanatogen  is  to  rr.y  mind  a 
true  food-tonic,  feeding  the 
nerves,  increasing  the  energy, 
and  giving  fresh  vigor  to  the 
overworked  body  and  mind." 

Prof.  Thomas  B.  Stillman. 
M.S..  Ph.D. 

The  well-known  research 
chemist  of  Stevens  Institute, 
writes:  "The  chemical  union 
of  t-ie  constituents  of  Sanato- 
gen is  a  true  one,  representa- 
tive of  the  higliest  skill  in  the 
formation  of  a  product  contain- 
ing phosphorus  In  the  organic 
phosphate  condition,  and  SO 
combined  that  digestion  and 
assimilation  of  Sanatopen  are 
rendered  complete  with  the 
greatest  ease." 

John  Burroughs, 

the  distinguished  naturalist 

and  author,  writes 

I  am  sure  I  have  been  greatly 
benefited  by  Sanatogen.  My 
sleep  is  fifty  per  cent,  better 
than  It  was  one  year  ago,  and 
my  m  i  nd  and  strength  are  much 
improved." 
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What  Do  You  Know  TODAY? 

It's  Not  Enough  That  You  Graduated  from  This  University  or  That  College 

The  world  asks,  what   do    you    know   TODAY  ? 

THE  WORLD  IS  MOVING  FUST,  S(lci.<e  iliangcs  overnight.  Discoveries  are  of  last  week. 
Inventions  of  yestcnlay.       TIil-  man  or  woman  who  progresses  is  keeping  abreast  of  the  times. 

Encyclop^i'iiia  that  served  you  well  within  the  last  decade  are  now  practically  obsolete.  They  tell 
nothing  of  the  U.  S.  Census  of  1910— statistics  of  population,  agriculture,  and  manufacturers;  the 
I'residential  election  of  1912;  the  1913  Parcel  Post  law;  the  present  Balkan  War;  the  Panama  exposition; 
the  Antarctic  exploration,  including  the  Scott  expediton  and  its  sad  events;  the  revolution  in  Mexico  .and 
the  Provisional  President,  General  Huerta,  and  the  thousands  of  subjects  of  today  or  tomorrow.  The 
one  Kncydopiedia  that  keeps  up  with  you  and  you  up  with  the  times  is 


Perpetual  Lo  ose  -L  eaf 

ENCYCLOPEDIA 


l&Researcli  Bureau  for  Special  Information 

Tfie   Only   Infallible 

Reference  Library 

BECAUSE— 

included  with  Nelson's  Perpetual  Loose- 
Leaf  Encyclopaedia,  which  is  bound  in 
twelve  handsome  Loose-Leaf  Volumes, 
contains  70,000  subjects,  treating  over 
1,000,000  topics,  with  7,000  illustra- 
tions, 500  new  maps  and  plans,  models, 
manikins,  and  colored  plates,  is  a 
Free  Membership  to  Nelson's  Co-oper- 
ative Research  Bureau  for  Special  and 
Scientific  Research  which  vfill  prepare 
special  reports  on  any  information  desired. 


That  little  Bar  and  Nut  has  solved  the  problem. 

Bound  in  12  Handsome  Volumes 


IN    1907,   THOMAS   NELSON   &  SONS— 
Established  for  over  a  hundred  years  in  Edmburgh, 
Scotland— perfected  and  patented  a  Loose-Leaf 
Binder,  a  volume  so  practicable  that  by  simply 
D  \S.   turning  a  nut  the  pages  are  loosened,  when 

17  b     \s.   the   old  obsolete  pages  can  be  easily  re- 
moved  and  the   new  pages   substituted 
PlMse   send    >\    The   publishers  issue    to    subscribers 

me  ponfolio  con      ^^ 


twice  a  year,  not  less  than  250  revised  pages  each— 

in  March  and  in  October— thereby  making  Nelson's 

Encyclopaedia  airways  neiv  and  abreast  of  the  times. 

Nelson's  Reference  and  Research  System 

is  endorsed  and  used  by  Governments  and  Government 
Departments.  Libraries,  Colleges.  Universities,  and 
Educational  Institutions  in  all  parts  of  the  slobe.  It  is 
indispensable  to  all  Scionists.  Scholars.  Professional  and 
Business  Men.  and  Men  of  Activities  in  all  walks  o(  life. 


tainins     sample 
pages  and    full   in- 
formation;    facsimile 
letters  by  preat  authori- 
ties indorsing  NELSON'S 
PERPETUAL    LOOSE 
LEAF  ENCYCLOPAEDIA 
AND    RESEARCH    BUREAU 
FOR   SPECIAL  INFORMA 


TION.     This  incurs  no  obligation 
on  my  pan. 


THt  aVTHORITV  WITH  AUTHORITIES 

Nelson's  Perpetual  Loose-Leaf  Encyclopedia  and  Re-search  Bureau  forSpecial  Information 

is    an    authority    in  all    parts    of   the   civilized  world.    It  is  used  by  the  King  of  England. 

President  o    the  United  States.  Emperor   of   China.  M.kado    of  Japan.  Viceroy    of   India. 

p/emier   of  (Canada.  Chief   Departments   of  the  United  States  Government.  Universities. 

Colleges   Libraries.  Schools  and  Educational  Institutiolis  everywhere  t      <ir 

Write  to  us  and  learn  how  you    can    place   Nelson's  Perpetual  Loose-Leaf  En- 

clopedia  in  the  home  on  payment  of  $!• 


EXCHANGE 


A  liberal  allowance  will  bem  ade  on  old  Encyclopedias  to 
apply  as  part  payment  on  Nelson's. 


Name. 


Address 

Cily Stale. 


THOMAS  NELSON  &  SONS 

Publishers  Since  1798 
Dept.  17D,  381-385  Fourth  Avenue,  New  York  City 
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NEW  JOBS 

NOW  OPEN 

Earn  from  $35  to  $100  Weekly  as  a 

TRAFFIC 
MANAGER 

Modern  transportation  ig  a  jungle  of  routes  and  rates  catling  for 
specialists  who.  like  the  pathfinders  of  old,  have  expert  knowl- 
edge  of  the  trails  of  traffic.  How  to  route  Bhipmenta  to  obtain 
shortest  mileage  and  quickest  deliveries  and  how  to  classify 
goods  to  obtain  lowest  rates  are  two  vital  factors  in  business 
competition.  The  man  wlio  knows  how  is  so  valuable  to  his  em- 
ployer that  he  commands  respect  and  big  remuneration. 

Big  Salaries  Paid  to  Traffic  Managers 

Expert  traffic  manacerg  commind  from  f-'.f'OO  to  $:''., '(in  a  yenr. 
\\  by  not  prepare  yourself    to  till  one  of   thuse  lucrative  positions? 

New  and  Uncrowded  Profession 

Ther<^  are  half  a  inillion  LARGE  SHIPPER::^  in  the  United  Stales  Practical- 
ly tvery  one  of  Ihem  needs  an  eyperl  traffic  man.  and  this  \<e^■l^  is  recop 
nized  ag  never  before  because  of  the  recently  enacted  rallioa.l  r:ie  Inw.-.  trd 
interalate  commerce  regulaliotii.  The  demand  for  trained  and  efTuieti:  ttaf- 
fie  men  13  mAcy  times  grtjater  than  the  eupply.     There'a  room  /or  you.^ 

Study  Traffic  and  Interstate  Commerce 


Decide 


V  to  bei 


1  trafTic 


Our  Inter*,Late   Coi 


ablea  von  t-i  siuJy  AT  HOMK,  «  ithout  leaving  your  oocup- 
pr«S(.-nt  income,  and  to  become  thoroughlv  versed  and  proticii.nt  m  the  ..fr,'/. 
tgy  of  shipping,  including  ronlAs  and  classificnlions.  interstate  coir.rnen.- 
rulea  and  regulatiooa.  etc.  The  instruction  is  given  by  Pome  of  the  biggest 
traffic  managers  in  the  country.  The  course  13  easy  to  grasp  and  thorout^hly 
praciicai.  Anyone  with  ordinary  intelligence.  With  reasonable  application, 
can  master  this  new  profession. 

CDCC  DADTCni  in  Clip  cooDon  below.  bIbti  and  mail  at  once,  and  we 
rlltC  run  I  rULIU  will  send  >ou  FREE,  postpaid,  a  handsome  port- 
folio fontiinmir  comr'pte  information  concern  n(r  the  opporUlniln-a  and  re- 
quirtnj.  ni9  of  this  anr.ictive  proie35ion.  Get  jtosted  at  ODCei  Clip  coupon 
LA  SALLE  EXTENSION  UNIVERSITY,  Dept.    40     .CHICAGO 


FREE 


COUPON 


DORTPm  irk   *  M  S^lle  ^tension  UnlVbrslly 
rUlfirULIU    -  ,jpp^_      40    Chicago,  lll- 

■  r  am  interested  in    the  new  profession — 

■  T-a(Tic    ManaRemer.t^     Ft  £«e   sen-i    me  tfu'l  to- 
2  f.Tmation  and  TraOic  Q09U.  free  of  all  coal. 


■  Occupation 


Write  Address  oi>  the  Margin  Plainly 


A  Constant  Water  Supply 

For  all  purposes  is  easily  secured   by  installing  a 

RIFE  RAM 

which  operates  by  running  water.  Its  cost  is  low:  easily 
installed.  Can  be  used  either  with  OPEN  or  Pneumatic 
Tank. 

SIMPLE.  DURABLE,  ECONOMICAL.  EFFICIENT 

The  RIFE  RAM  operates  with  any  fall  from 
.S  ft.  to  .SU  ft.,  and  will  pump  water  to  a  hcik'ht 
3  to  2,S  times  tht;  fall.  If  you  have  a  flow  of  3 
or  more  Rallons  pi-r  minute  from  a  sprinp. 
artesian  well,  brook  or  river,  write  for  our  free 
Catalogue  and  information. 

RIFE  ENGINE  COMPANY 

21 14  Trinity  BIdg..  New  York  City 


MUSIC  At  Your  Home  F  REt 

By  the  Oldest  and  Most  Reliable  School  of  Music 

in  America  —  Established  1895 

Piano.  Organ,  Violin,  Mandolin.  Guitar,  Banjo,  etc.     Be- 

Kinners  or  advanced  players.     One  lesson  weekly.     Illustra- 
tions make  everything  plain.     Only  expense  about  2c.  perday 
to  cover  cost  of  postage  and  music  used.     Write  for  FREE 
booklet  which  explains  everything  in  full. 
AIWERICAN  SCHOOL  OF  MUSIC.  81   Ukeride  Building,    CHICAGO 

SUCCESS  SHORTHAND 

1  he  best  Bvstem  for  beginners;  a  post  -  graduate  course  for 
fit.-iiogriiphe'-s.  Highest  world's  remrds  for  spet-d  and  accuracy 
and  (I  j:reater  number  of  court  reporters  than  any  other  system  in 
tht>  hist  seven  years.  Instruction  by  mail;  aatisf  action  guaranteed. 
Write  for  FUEE  catalog. 

SUCCESS   SHORTHAND    SCHOOL 

W.  L.  James,  Chief  Instructor 
Dept.   84,    Schiller  Bide.  Chicaco,  Illinoit 


Stop  Forgetting! 


i      Good  memory  is  absolutely  essential  to  success,   j 
^    for  memory  is  power.    Be  successful— 5rop  For-  *^ 
getting!    Begin  your  real  training  at  once. 
j^^^!***j^'    The  Dickson  Melhr  i  of  Memory  Training 

^l^^^^l'^iakes  you  "Forget  Proof,  '  develops  concentration, 
l^^^y    will,    self-confidence,    quick    thoaR-ht,  ready    speech 

nil  ^^  Write  today  for  my  free  book,  "How  to  Remember" 
—faces,  names,  studies,  also  how  to  secure  FREE,  a  copy  of 
my  $2,00  DeLuxe  book,  "How  to  Speak  in  Public."  Address 
Dickson  Memory  School.       706  Auditorium  BIdg.,  Chicago- 


ARMY   AUCTION   BARGAINS 


%i.\M  up 

.tH)  ** 

31.85  •* 


Mewlniforms         -    $1.50  Dp 
Army  KevoUers     -      I.C5  '* 
"    Rptg.  KUiei    -      1.41*  '* 
•'    SwordB       •      -         -35  *• 
"    ;  Shot  (arblnes    2.96  '* 
t7.?iOnp    Cartridges    .Oleearh 
ger  Sporting  Rirrp  11.85    Cartridges    .02c  ear h 
irmv  Propch  loBdlne  Rifle  9S  rent*     CaHndges    ,02p  #-ni-h 

MARCH    1913    CATALOG  LIE,  400  large  paces,  oyer 
fiOOO  lllustrattons.      15  acres  Gov't  Auction  BarcaiDs 
-  ^  -— .      described  In  cyclopedia  catalopue,  mailed  J5c  stanipa. 
FRANCIS  DANNKItMAN.  501    Itroailway.  JVew  York 


Naddlei      • 
_    llridlei 
Team  Harnrsa 
LpERins,  Pair        •  .11* 

Ten  Is.       .       .       •        a. 20 
(olts  Cal.  .46.  Revolvers 
Sprlnfrfleld  Ma 


BE  YOUR  OWN  BOSS 

Agents 

Earn  RlgMoney 
Selling  tJ olden 
Rule  g-enuinc 
hand  iorged 
English  razor 
Steel   KnUes. 

that  will  cut  and  hold  the  edge.  We  will  put  any  photo  or  lotige  emblem  on 
one  side  of  the  transparent  handle  and  name  and  address  on  the  other.  We 
h.ve  a  complete,  fully  icnaranteed  line  o£  knives,  razors,  strops  and  cutlery 
specialties.  Quick  sales.  Big  profits.  Exclusive  territory.  Kxpenenpe 
unneeeH8Bi7.  We  teach  you  how.  Write  today  for  Catalogs  and  Ten-*. 
Golden  Rule  Cutlery  Co..  5S2  W.Laka  St.,  Depl.  59.  Chicago 


Kindh  mcniion  Technical  World  Magacine  zvhcn  zvrifing  advertisers. 


TECHNICAL    WORLD   MAGAZINE 


159 


S^iesmen  Wanieti 

DO  YOU  WANT  A  GOOD  POSITION  WHERE  YOU  CAN  EARN 
FROM  $1,000.00  TO  $S,O00.OO  A  YEAR  AND  EXPENSES  7 

There  are  hundreds  of  such  positions  now  open.  No  former 
experience  as  a  salesman  required  to  get  one  of  them.  If  you  want 
to  enter  the  world's  best  paying  profession  our  Free  Employ- 
ment Bureau  will  assist  you  to  secure  a  poBition  where  you  can 
earn  good  waB:e3  while  you  are  learning  Practical  Salesmanship. 
Write  today  for  full  particulars;  list  of  good  openings  and  tes- 
timonial letters  from  hundreds  of  our  students  for  whom  we  have 
recently  secured  good  positions  paying  from  §100  00  to  $500.00  a 
moQtli  and  expenses.    Address  nearest  office,  Dept.  It6 

National  Salesmen's  TralnSng  Association 
1' Chieigo      Hew  Tork        Kansas  City        San  Francisco        New  Orieaai      Toronto^ 


LAW 


STUDY  AT  HOME 
BECOME  AN  LL.B. 

Only  recognized  resident  law  S'lif  1  10  U  S..  Conferring  Degree  of 
Bachelor  of  LawB—LL.  B  —by  correepondence.  Only  lnw  s.-Iuh.I  in  U.  S- 
ec.Dducting  standard  resident  school  and  ^■lvi^g  same  instruction,  by 
mail.  Over  4rjO  class-room  lectarea.  Fa<-iilt.v  <if  ovr  30  prominent  law* 
yera.  Guiirautfis  tn  prcpuro  grmiii^itog  to  pass  tjar  i:-xan]inatt..n.  Ouly  law 
echovl  givini:  Complete  Course  in  Oratory  and  Pnblic  Speaking.  Sehinl 
highly  cn<liir:?e<l  and  reconi  111 ''tided  liy  GOV.  Officials,  BasinesB  Men,  Noted 
Lawyers  and  Stadents.  Send  today  for  Large  Handsomely  Ulostrated 
Prospectus,  f^i-ecial  r.iiirsos  for  Business  M-mi  and  Bankers 
HAMILTON  COLLEGE  OF  LAW^  1160  Ellsworth  BldB.,Crilcago,  III. 


TAUCHT 
BY   MAIL 

Umveraty  HeAods 


Theory  and   Practice.     Faculty,    Prominent 
Attomevfi-      Courses    (UNIVEHSITY  BANK- 
.^i^B^^^B  ING.  BUS1NE:SS)  most  Complete.  Practical. 
i«rt,  and  by  mail.  University  course  CJUARANTEED.  Prepare, 
any  iitate.      LAW  DEGREES  LEGALLY  CONFERRED  by  corresi 
Qcnc-,  Endorsed  by  Bench  and  liar,  Bitifinevs  Mm.  Graduates.  Stu- 
dents.     Writi    f.T    HANDSOME    FKEE    CATALOG.    Kpecial         " 
Scholirship  Offf-r  an.l  evidence  i.f  r.-sii!t.fl. 

McKinley  University,  1494  E.  5Sth  St.,  Chlaoeo*  I" 


Electricity  in  One  Year 

Complete  —Thorough  —  Practical  — 
Authoritative.  No  superticials  or  non- 
essentials. Actual  construction,  instal- 
lation and  testing.  Admits  only  young 
men  of  character  and  stickability.  Its 
I„rc"t  nnd  OHf.t  (jraduatos  are  ■■makinij  Bood"  all  over 
I  Teac-hjDsK.lrctriritj  Only  111. -world.  \\  rito  fnr  1 1  lustratfd  cataloff.  ■ 

'.ilst  TPnr  h.  (Tin-  Sp|.t.  24.  191lt 

BLISS  ELECTRICAL  SCHOOL,  65  Tahoma  Ave.,  WASHINGTON.  P.  C. 

LEARN  PIANO  TUNING  AT  HOME 

You  can  now  leam  this  de- 
lightful profession  with  or  with- 
out a  knowledge  of  music  by  our 
elinpllfled  method.  The  Tune- 
a  phone  makes  It  easy.  You  can 
earn  §5  to  815  per  day  and  fix  your 
,  own  hours.  Diploma  granted. 
CatalORue  FREE.  Address  — 
Hilfs  Bryant  Sdmd  nf  Phuo  Tanmg.  40  Art  Insl..  Battle  Creek,  Mich. 

FRENCH,  GERMAN,  SPANISH,  ITALIAN 

Can  be  learned  quii.klv.  easily  and  pleas.intly.'at  spare  niu- 

ments,  in  your  own  home.     You  hear  the  living  voice  of  a 

native  professor  pronounce  each  word  and  phrase.     In  a  sur- 

singly  short  time  yuu  can  speak  a  new  language  by  the 

Language-Phone  Method 

combined  with 

ROSENTHAL'S   PRACTICAL    UNGUISTRY 

Send  for  Booklet  and  Testimonials 

The  Language-Phone  Method 

074  Putnam  Building,  a  ffeat  45tb  Street,  N.  Y. 


AMERICAN 


Patent  Sales  Co. 

WE  BUY.  si'll,  and  fxploit  r<'rfimi  ;iLid  domestic  patents. 

WE  HAVE  representatives  iill  <»ver  the  world. 

IF  YOU  HAVE  valuable  patents  to  sell,  communicate  with 


AMERICAN  PATENT  SALES  CO. 


417.A  Fifth  Ave. 


New  York 


5PEAK  Another 
Language 

ENGLISH    •    GERMAN     •    FRENCH 
ITALIAN        •      SPANISH 


CORTINA-PHONE 


DO 


''The  Origina!  Phonographic  Method'' 

Awarded  Medals— Chicago,  1893;  Buffalo,  I90f 
you  waDt  (o  leam  a  foreign  language  by  lislening  to  i(. 

without  a  costly  teacher,  without  loss  of  time  from  regular 
work  and  at  a  trifling  expense?  If  so,  write  at  once  for  a 
CortiaaphoDe  booklet  describing  this  marvelous  method  invented 
by  the  world  famous  scientist,  Ralph  D.  Cortina.  The  oulfil 
consists  of  the  CortiDa  textbooks,  a  magnificent  phonograph  of 
the  two  and  foui  minute  type,  and  thirty  everlasting  DOD>break- 
able  records. 

IDEAL  HOME-STUDY  METHOD 

Thousands  have  learned  a  foreign  language  by  our 
method— just  as  a  child  learns  its  mother  tongue— by 
listening  to  it.  Always  ready  when  you  have  a  few  mo- 
ments to  spare.  You  can  learn  to  speak  any  language  with 
its  help.  Write  for  testimonials  from  leiidinR  University 
professors  and  others  who  have  used  our  method. 

REt'ORDS    FURNISHED   IN   ANT   LANGUAGE 
We  will  send  the  complete  outfit, 
and  if  you  like  it  you  can  pay  for 
it  in  easy  installments. 
Write  for  booklet  giviD^ 
fall  partieulara 

CORTINA 
ACADEMY  OF  LANGUAGES 

Established  lSb-2 
:    Uecra  Kiiildlnc 
IGOUUroadwar,  New  York 


CORTINAPHONE 


Get  there— Yourself! 

Don't  stop  to  envy  the  success-       **' 

ful  man.    Study  and  ambition     ^** 

have  placed  him  where     #•* 

he  is  to-day— and  VOU^.** 

have  the  same  chance!  ^**     ^        ,^, 

Study  at  Honiel^,*^*        DrafhllO 

Pays  Big  Salaries 

.Machine  Drafting,  Machine  Deelgn.  Structural 
and  Architectural  Drafting  and  Design. 
EtUlders'  CoarBCB.  Plan  Reading,  Estimating. 
Contractors'  CourseB,  Etc  Ret;ular  and  shuil 
i;ourses.  Students  study  blue  prints  of  build- 
ings and  machinery  in  actual  construction. 
Low  tuition,  easy  payment.  Free  employ- 
ment bureau.  Free  outfit  to  all  Home  Study 
students.  Study  at  home  in  leisure  hours; 
work  is  same  as  in  our  college  day  and 
evening  classes.  Both  resident  and  corre- 
spondence courses.  Slate  which  you  want. 
CHICAGO  TECnMC'AI.  <OI.LKGE 
608  Athenaeum  Building,  Chicaeo.  HI- 


DO  YOU  LIKE  TO  DRAW? 

That's  all  we  want  to  know. 

Now,  we  will  not  give  you  any  grand  priie — or 
a  lutof  free  stuff  ii  you  answer  this  ad.  Nor  do 
we  claim  to  make  you  rich  in  a  week.  But  if 
you  are  anxious  to  develop  your  talent  with  a 
successful  cartoonist,  so  you  can  make  money, 
send  a  copy  oi  this  picture,  with  6  cents  in  stamps 
for  portfolio  of  cartoons  and  sample  lesson  plate 
and  let  us  explain 

Tie  W.  L  EVANS  SCHOOL  OF  CARTOONING 

343  Ball  BIdg.,  Cleveland,  Obio 


'EARN    JEWELRY  ENGRAVING 


in    vour   nvMi    lioiii.-.     t;iirii    $J0.<)0   lo    ^.^O.Ott  Wckly. 
IVrsoual  inslructioiis.     Write  lor  fri-e  bottkh-t. 
Chicago  Engraving  School,  616  Athenaeum  BMg., Chicago 


MUSIC  LESSONS  FREE 


1898. 
free. 


Thousands  of  pupils  all  over  the  world  write: 

Address;  U.  S.  SCHOOL  OF  MUSIC,  Box  130,  225  Fittli  Ave.,  Ngw  York  City, 


in  your  own  Home  for  Piano,  Organ.  Violin.  Guitar,  Banjo,  Cornet, 
Sight  Singing,  Mandolin  or  Cello.  One  lesson  weekly.  Be- 
ginners or  advanced  pupils.  Your  only  expense  is  for  postage 
and  music,  which  averages  about  2  cents  a  day.  Established 
Wish  I  had  known  of  you  before."  Booklet  and  free  tuition  offer  sent 
Instruments  supplied  when  needed.    Cash  or  credit. 
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Here  is  your  chance  to  poruro  ab^^ohiii^iy  FHKE  OF  (IIAROE 

_,  the  most  complete  and  up-to-date  plan  book   ever   puUislied.     No 

^^   carpenter  or  contractor  who  wishes  to  acquaint  himself  with  the  latest 

in  building  construction — no  man  who  is  contemplating  erecting:  a  home — 

can  afford  to  be  without  it.    This  great  new  plan  book,  "Modern  Ameri- 

^  /^^\     ^^"  Homes,"  contains  plans  and  specifications  for  168  different  structures. 

^^^*         •"^m^  ^\     including  excellent  exterior  and  interior  views,  detailed  estimates,  etc. 

^t        ^f^X^^^J    W     Designed  by  the  leading  architects  of  this  country.    Includes  city,  country 

^^^■^  ^L^  J^^    %     ^"'^   suburban   homes,  bungalows,  farm  houses,  summer  cottajres.   tent 

^L      ^^^"^  J     houses,  camps,  garages,  apartment  houses,  and  various  public  buildings, 

'      ^L      ^  ^^r  Printed  on  heavy  enamel  paper  and  substantially  bound. 

^      ^^  ^^^^   Plans  and  specifications,  no  matter  how  well  prepared,  are  practically  use- 

less if  the  worker  who  follows  them  has  not  a  thorough  knowledge  of  his  trade. 
He  must  be  familiar  with  every  branch  of  the  building  profession  —  with  every 
detail  of  modern  architecture.     It  is  for  the  worker,  whether  apprentice,  carpenter  or 
contractor,  that  the  American  School's  great  Cyclopedia  of  Architecture,  Carpentry 
and  Buildlne  has  been  prepared.    No  matter  what  your  position  or  experience,  you  can  gain 
from  this  work  knowledge  which  will  be  of  great  value  to  you.    With  this  great  review  of  archi- 
tecture, carpentry  and  building,  and  our  great  plan  book,  you  are  prepared  to  cope  with  any  job, 
however  difficult  it  may  be. 


iO 


The  Cyclopedia  of 


Architecture,  Carpentry  and  Building 

consists  of  ten  massive  volumes;  4,760  pages,  7x10  inches;  4,000  iUustrations,  full  page  plates,  building  plans, 
diagrams,  etc.;  hundreds  of  valuable  tables  and  formulas;  carefully  cross-indexed  for  quick,  easy  reference. 


'Partial  Table  of  Contents- 


Mechanical,  Freehand.  Perspective  and  Architectural  Drawing.  Lettering,  Pen  and 
Ink  Rendering,  The  Orders,  Superintendence,  Strength  ot  Materials,  Masonry,  Hein- 
lorced  Concrete,  Carpentry,  Steel  Square,  Stair-Building,  Hardivarc,  Steel  Construction, 
Root  Trusses,  Practical  Problems,  Estimating,  Contracts,  Specifications,  Building  Law, 
Sanitation,  Sheet  Metal  Work,  Electric  Wiring  and  Lighting. 


The  Plan  Book  Sent  FREE 

With  every  order  for  the  American  School's  Cyclopedia  of  Architecture,  Carpentry  and  Build- 
ing we  will  include  the  Plan  Book,  absolutely  free  of  charge  and  send  you  the  Cyclopedia  and  the  Pl.m  Book. 
express  prepaid,  for  seven  days'  free  examination.     You  keep  the  books  a  full  week  — examine  them 

thoroughly  at  your  leisure  —and  if  they  don't  meet  with  your  expecta- 
tions they  may  be  returned  at  our  expense.  Remember  —  the  complete 
set.  Cyclopedia  and  Plan  Book,  are  sent  free  upon  receipt  of  the  coupon 
below  and  we  pay  express  charges  both  ways  if  they  are  not  satisfactory. 

Annfhar  PUFF  Hffpr  With  each  set  is  included  a  year's  Con- 
HiiUlliCI  r  I^KK  unci,  suiting  Membership,  regular  value 
$12,110.  entitling  you  to  the  free  advice  of  a  corps  of  Expert  Architects. 
This  will  give  practical  help  in  handling  building  problems  which  are  too 
specific  to  be  taken  up  in  detail  in  the  Cyclopedia.  This  service  alone  la 
worth  more  than  the  first  cost  of  the  books. 

AMERICAN    SCHOOL  OF   CORRESPONDENCE 

CHICAGO,  U.S.A. 
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Send  for  FREE  plan  book  to  day 


400   Good   Suggestions  for  the 

Carpenter,  Contractor  and  Builder. 


srr,,I      Free 
^       Plan  Book  also 
^         Cvclopeciia     ol 
.O       Archilecture.Car- 
A**      pentryand  Building 
^         lor  seven  days"  exam- 
^^      ination.  I willsend$2.00 
^       within    seven    days   and 
0        53  00  a  month  until  I  have 
<*       paid    S24.80    for     Cyclopedia 
%      (Plan   Book  inchided  free),   or 
notify  you  and  hoM  books  subject 
to  your  order.     Title  not  to  pass  until 
fully  paid.  *■ 

Name 


Address  . 
Employer  ... 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 


Saving  the  life  of  one  trainman  out  of  every  two  who  under  fanner  conditions  would  have  been 
killed  under  the  cars;  saving  similarly  one  out  of  every  three  of  the  trackmen  fonnerly  doomed  to 
death  in  the  performance  of  duty;  reducing  the  accident  toll  among  passengers  (upon  one  rail- 
road line  only  and  within  the  space  of  one  year)  by  152  more  passengers  saved  from  death  and 
almost  5000  more  spared  from  injury  than  the  year  before — this  is  a  remarkable  record  for  any  man 
and  any  organization.  This  has  resulted  chiefly  from  the  initiative  of  one  railroad  claim  agent  and 
the  groups  of  railroad  employes  organfz.ed  by  him  into  Safety  First"  committees.  Forty-six  of  the 
greatest  American  railroads,  operating  more  than  sixty  per  cent  of  the  mileage  in  t'le  United  States, 
have  already  sanctioned  the  work  of  the  Employes'  ''Safety  First"  committees.  John  Anson  Ford 
tells  here  oj  the  work  of  these  committees  in  an  article  which  is  of  the  greatest  direct  importance  to 
every  one  who  rides  on  a  train,  which,  of  course,  means  everybody. — Editor's  Note. 


TO  an  outsider  this  incident 
ma}'  seem  trifling,  but  for 
railroad  men  it  is  deeply  sig- 
nificant: One  day  last  No- 
vember while  freight  No. 
563,  of  the  Chicago  and  Northwestern 
Railroad,  was  pulling  out  of  Baraboo, 
Wisconsin,  a  switchman  noticed  that  a 
door  on  a  passing  refrigerator  car  had 
swung  open.  He  immediately  notified 
the  despatcher,  who,  in  turn,  tele- 
graphed an  order  to  North  Freedom, 
the  next  stopping  point  of  the  freight, 
to  this  effect:  "Hold  passenger  518 — 
which  was  soon  to  pass  the  freight — 
until   arrival   of   563,     Notify   latter's 

J6? 


conductor  to  fasten  swinging  refriger- 
ator door  before  proceeding  farther." 

Just  what  damage  and  personal  in- 
jury were  averted  by  the  thoughtful 
switchman's  act,  no  one  will  ever 
know ;  suffice  it  to  say  that  swinging 
doors  on  freight  cars  have  many  times 
wrought  untold  havoc  to  passing 
trains.  There  was  a  time  when  switch- 
men would  have  said  the  fi.xing  of  a 
freight  car  door  was  "somebody's  else 
business".  But  the  day  when  a  rail- 
road employe  fails  to  realize  that  his 
thoughtlessness  endangers  not  his 
safety  alone  but  also  the  lives  of  others, 
is   rapidly   passing.     The   creation   in 


railroad 
men  of  per- 
sonal   interest    in 
the  accident  problem  and  of 
a  sense  of  responsibility  ex- 
tending beyond  the  bounds 
of  their  own  particular  jobs, 
are     the     most     important 
factors  today  in  the  whole 
movement    for   the   preven- 
tion   of    railway    accidents, 
not    excepting-    the    adoption 
of      mechanical      safety      de 
vices. 

To  one  man  particularly  is  due 
the  credit  for  the  change  in  spirit 
manifest  among  railway  employes. 
This  man  is  R.  C.  Richards,  who  has 
reduced  the  death  toll  on  the  North- 
western road  twenty-five  per  cent  and 
the  number  of  injured  twenty-nine  per 
cent.  So  remarkable  has  been  the 
showing  on  this  line  that  within  the 
last  few  months  no  less  than  forty-six 
other  roads  have  joined  in  what  is  called 
the  "Safety  First"  Movement,  of  which 
Richards  was  the  organizer,  and  many 
of  these  have  sent  committees  directly  to 
him   to  make  a   first-hand   study   of  his 


plan. 
Richards 
is  one  of 
those  much- 
maligned  rail- 
r  o  a  d  men 
called 
"claim 
agent  s". 
But  he  is  a 
claim  agent 
with  a  great 
sympathetic 
heart  and  with 
the  faculty  of 
getting  men  to 
co-operate  with 
him  in  good 
causes.  Some  five 
or  six  years  ago 
he  began  working 
out  a  plan  for  en- 
listing the  em- 
ployes of  his  road 
in  a  great  crusade 
against  railway  accidents.  The  average 
man  reads  the  details  of  the  latest  col- 
lision, shudders,  mutters  something  about 
"the  insane  mania  for  speed",  and 
turns  to  the  next  page  of  his  morning 
paper.    With  Richards  it  has  been  dif- 


R.  C.  Richards 
He  put  into  systomntic  shape 
the  initial  ideas  of  the  "Safety 
First"  Movement  on  railroads. 
with  tremendous  success. 
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ferent.  The  accident  problem  has 
been  on  his  mind  for  years. 

"If  you  had  sat  behind  my  desk  for 
the  hist  thirty  years,"  he  said  to  me 
the  other  chiy,  "and  week  in,  week  out, 
had  seen  the  unending  line  of  "railroad 
widows",  "railroad  orphans",  and 
"railroad  cripples"  who  have  filed  into 
this  office  and  told  countless  stories  of 
railroad  tragedies.  I  want  to  say  you, 
too,  would  have  found  a  way  to  lessen 
this  terrible  slaughter  !"  After  a  pause, 
he  added,  with  a  far  away  look  as  if  he 
could  see  all  that  sorrowing  company: 
"A  hundred  and  fifty  thousand  of  them, 
and  yet  our  road  is  rightly  counted 
among  the  safest." 

Somehow  I  could  not  comprehend 
that  appalling  total  at  first,  but  a  little 
later  I  was  taken  down  into  a  great 
vault  beneath  the  Northwestern's  office 
building.  Then  I  understood  the 
emotion  in  Richards'  voice.  There  on 
countless  shelves  were  the  accident 
records  of  the  road  for  years  back, 
huge  volumes — "human  documents" 
indeed — each  page  of  which  contained 
eight  or  ten  sad  stories,  told  in  a  few 


pitiless  words  after  this  fashion : 
"James  Trezona,  stumbled  on  defective 
car  roof,  falling  to  the  ground ;  skull 
fractured."  "John  Garrity,  engineer, 
scalded  under  engine  943  after  collision 
with  freight  128;  fatal."  So  the  vol- 
umes read  for  hundreds  of  pages — a 
record  with  which  only  the  killed  and 
injured  lists  of  a  great  war  are  com- 
parable. 

"When  a  fellow  stops  to  think  of  all 
this  suffering,"  said  the  clerk,  as  he 
put  the  volumes  back  on  the  shelves, 
"it  is  enough  to  drive  him  mad." 

Not  so  Richards.  His  study  of  the 
problem  has  never  ceased,  and  three 
years  ago  he  resolved  to  appeal  directly 
to  the  men  out  on  the  line  for  help. 
He  campaigned  from  one  end  of  the 
road  to  the  other,  addressing  meetings 
of  employes,  and  showing  accident  sta- 
tistics which  made  the  men  feel,  as 
they  never  had  felt  before,  the  risk 
they  were  taking  in  stepping  between 
moving  cars ;  in  leaving  tools,  trucks, 
and  freight  too  near  the  tracks ;  in 
neglecting  to  report  defective  equip- 
ment ;  and  in  failing  to  caution  careless 


Familiarity  with  Danger  Breeds  Carelessness 
Hf  tried  to  cross  in  front  of  a  moving  locomotive 


For  Every  Person  Killed  in  Wrecks  Like 
This.  Ten   Persons  Lose  Their  Lives  in 
THE  Socalled  'Little  Accidents"  that 
Attract  No  Publicity 

The  Safety  First  Movement,  while  n9t 
Aeekine  to  minimize  the  horror  of  bif; 
wrecks:  is  endeavorinc  to  make  vivid  the 
i^rcater  horror  of  the  little  accidents,  when 
taken  in  the  areregate. 

or   inexperienced   fellow   em- 
ployes.   All  these  and  a  mul- 
titude of  similar  acts  of  care- 
lessness    Richards     attacked. 
h\irthermore,  he  told  the  men 
that   neither  the  existing   rules 
nor    the    equipment    of    the 
road    were    perfect,    and 
asked   them   to   suggest 
improvements  in  both. 
Most  important  of  all 
he  constantly  reiter- 
ated   the    fact,    of 
which  the  public  and 
many  employes   are 
ignorant,  that  nine- 
tenths  of  the  deaths 
and  injuries  on  rail- 
roads   are    due    to 
the    so-called   "little 
accidents"  rather 
than   to   spectacular 
collisions  and  derail- 
ments   such    as    fill 
the  columns  of  the 
dailies.     For  exam- 
ple, last  year,  on  one 
day— June  11,  1912 
— 859  persons  were 
killed   in   the   United   States   in   "train 
accidents"       (collisions,      derailments, 
bursting  of  boilers,   etc.),   while  9,326 
were  killed  in  little  accidents,  such  as 


The  Menace  of  Rusty  Nails 


So  far  as  possible,  every 
switch,  post  and  other  ob- 
struction is  located  a  safe 
distance  from  the  track  for 
the  protection  of  train  crews 
and  passentrers. 


result  from  carelessly 
getting  on  or  off  an 
engine,  coming 
in  contact  with 
fixed  obstruc- 
tions above  or 
beside     the    tracks, 


No  safety  device  can  cure  this  condition,  but  the  Safety  and   inovmg  CarS  OH 

Movement  is  materially   diiiiinishini;  such   carelessness.  ...U.'pU  iin\irarnprl   rp- 

During  the  first  twenty  months  of  its  operations  1025  fewer  ^^  "/Cn  unwarneu  re 

Northwestern  trackmen  were  injured  than  during  the  pre-  paircrs  are  at  WOrk. 

1;..™  « ..*..   .^^..^K..  ^  . 


ceding  twenty  months. 


Likewise,  he  empha- 
sized   the    fact   that 
every  third  person  killed  or  injured  is  an 
employe. 

"I    read    the    other    day   of    a    great 
meeting  up  in  St.  Paul  to  discuss  the 
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conservation  of  tlic  forests,  the  water 
l)o\ver.  .ind  the  untilled  lands,"  said 
Richards  in  one  of  his  addresses  to  the 
nun.  "Wc  ought  to  have  meetings  and 
conventions  on  the  conservation  of 
men  ;  they  are  so  much  more  important 
than  things.  'I'here  is  no  comparison 
hetween  a  man  and  an  engine.  If  an 
engine  is  demolished,  we  can  buy  a 
new  one:  bnt  if  a  man  is  killed,  we 
cannot  bring  him  back  to  life.     Last 


Trying  to  Save  .^  Few  Seconds 
The  safety  movement  lias  made  plain  tlie  folly  of  ad- 
justing a  coupler  witti  one's  foot  wln-n  another  car  is  ap- 
proaching.   This    practice    caused  310   accidents  in  the 
United  States  last  year. 


year  there  were  killed  on  the  railroads 
of  this  country — killed,  not  injured — 
more  than  ten  thousand  persons. 
They  were  your  brothers,  your  fathers, 
vour  sons,  and  vour  next-door  neigh- 
bors !" 

Richards  did  not  condone  any  rail- 
road's inexcusable  delay  in  failing  to 
adopt  proved  safety  devices,  nor  did 
he  seek  to  lessen  the  blame  which  falls 
on  a  management  that,  for  the  sake  of 
greater  dividends,  neglects  a  road's 
up-keep.  But  he  did  drive  home  the 
personal  responsibility  of  each  employe 
and  appealed  to  a  legitimate  self-inter- 
est, as  well  as  to  humanitarian  senti- 
ment. His  statistics  and  his  words 
took  hold,  and  his  plan  was  adopted. 


Thk  Safety  Movement  is  Making   1r\in 
.MEN  Realize  the  Folly  of  bTEPPi\G 

Between  Moving  Cars 
Because  this  and  similar  foolhardy  practices 
are  beinn  abandoned.  32  fewer  trainmen  were 
killed  and  2.1ii3  fewer  trainmen  Injured  on  the 
Northwestern  road  during  the  first  twenty 
months  of  the  Safety  Movement's  operation, 
compared  with  th.-  precedinu  twenty  months. 


Committees  of  employes  were 
organized  on  each  of  the  divis- 
ions of  the  road  and  in  all  the 
shops  for  the  purpose  of  sttidy- 
ing  the  safety  question  first 
hand.  Serving  on  a  safety  com- 
mittee became  a  duty  which  no 
employe  could  refuse  to  perform.  For 
over  two  years  these  groups  of  men 
have  met  in  all-day  sessions  once  a 
month  to  listen  to  papers,  to  discuss 
changes  in  rules,  to  consider  the  merits 
of  safety  improvements,  and  to  pro- 
mote among  the  rank  and  file  a  per- 
sonal interest  in  the  accident  problem. 
''A  risky  innovation  in  railroading," 
said  some  doubting  officials,  "to  let 
these  fellows  tell  us  how  to  rtm  the 
line!"  But  Richards'  persistence  won 
and  his  faith  in  men  has  been  vindi- 
cated. He,  himself,  heads  the  central 
safety  committee  which  reviews  the 
recommendation  of  the  division  and 
shop  committees.  Of  course,  some 
suggestions  are  impractical  and  some 
are  regarded  as  too  expensive  by  a 
management  which  cannot  wholly  for- 
get the  dividend  side  of  the  question. 
Yet,  within  the  last  two  years,  about 
two  hundred  important  safety  recom- 
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mciulations,  that  originated  with  the 
employes,  have  been  adopted  by  the 
officials  and  several  thousand  minor 
improvements  have  come  before  the 
committees  and  have  been  acted  on. 
At  considerable  expense,  obstructions, 
■^uch  as  gate  posts  at  entrances  of  yards, 
have  been  removed  a  safe  distance 
from  tracks ;  rules  for  trackmen  have 
been  printed  in  pamphlet  form  in  nine 


been  improved.  Passengers  and  em- 
ploj'es  have  been  forbidden  to  throw 
bottles  from  car  windows.  Crossing 
flagmen  have  been  furnished  with 
whistles,  with  which  to  gi\'e  more  ef- 
fective warning  of  approaching  trains. 
The  shape  of  brake  hangers  has  been 
improved  to  prevent  them  from  being 
jolted  from  their  fastenings.  These  are 
a  few  of  the  practical  results  of  safety 
committee  meetings. 

Each    month   attached   to   employes' 
pay  checks  are  bright-colored  stickers 


Caught  in  the  Frog 
The  unblocked  frog  is  one  of  the  evils  of 
careless    railroad    construction    that    the 
Safety  committees  are  seekil]g  to  do  away 
with. 


different  languages.  Many 
improvements  have  been  made 
on  the  engines,  such  as  cover- 
ing exposed  steam  pipes  in 
engine  cabs :  removing  a  re- 
lease pipe  (which  is  frequently 
scalding  hot )  to  a  position 
where  it  will  not  be  seized  accidentally 
instead  of  the  "grab  iron",  by  which  one 
gets  in  and  out  of  an  engine  cab.  En- 
gineers have  been  instructed  to  discon- 
tinue the  practice  of  working  blow-off 
cocks  while 
passing 
through  yards 
or  over  high- 
way cross- 
ings. The 
style  of  the 
riding  step 
used  by  brake- 
men  on  switch 
engines    has 


How  A  Man  May  Fall  Bh-.h  i    >-,    \i!i    im-hing  £ngine  Becausk 
A  CARELESS  Inspector  Ha>  .;  j  i    u  i  u  im.  ;iep  to  go  Unrepaired 
This  man  in  the  illustration  has  violated  a  safety  rule  by  eetting  on  the 
forward  end  of  an  approaching  engine.     Last  year  879  persons  were  killed 
in  the  United  States  while  stepping  on  and  off  locomotives  and  cars. 


that    bear    such    strongly    significant    le- 
gends as : 

"It  is  better  to  cause  a  delay  than 
cause  an  accident." 

"During    the    last    nine    months    in- 

juries  to 
Northwestern 
trainmen  have 
decreased 
forty  per 
cent.  Why 
cannot  the 
switchmen  do 
as  well,  in- 
stead  of 
showing 


Every  Safety  Committfkman-  Wears  a  Circular  Badge  with 

Enamel  Background  in  Green,  the  Safety  Color.  Across 

WHICH  .Appears  the  Name  of  His  Railroad 


Vivid  Proof  of  the  Danger  at 

Gradf     Crossings.     Particularly 

\\'herf.  THK  Highway  Turns  Abruptly 

Across  the  Track  as  in  This  Cask 

Many  such  death  traps  havo  been  removed  as  a  result 

of  the  Safety  committee's  work. 


ail  increase  in  the  number  of  accidents  of 
twenty  per  cent?" 

"Exercise  of  care  to  prevent  acci- 
dents is  a  duty  which  you  owe  to  your- 
self and  your  fellow  employes." 

"During  the  last  twelve  months  four 
employes  were  killed  and  one  hundred 
and  thirteen  injured  by  falling  over 
obstructions  left  too  near  the  rail. 
Why  not  pile  all  material  six  feet  from 
the  rail?" 


f,     case 
*    adupt 
course. 
,1  1  w  a  y  s 
safety." 
risk   of   injury   a 


Oetseh  this  before  cashing  cheek 


Every  accident  is  a  NOTICE   That  Bomcthtne  may  be 

wrong  with  the  man,  plant  or  methods  and  should 

belmmcdiately  investigated  by  person  Id  charge 

of  work  to  ascertain  cause  and  apply  remedy. 

Cenlial  Satety  Commllltt 


badge 


Vou  are  responsible 'for  the  safety  of 
others  as  well  as  yourself 


Detach  this  before  cashing  check 


No.  7 

Ever7  time  an  employe  Is  killed  or  Injured  It  brings 

BufTerlDg  and  sorrow  to  blmself  and  family  aod 

cecessltates  the  employment  ofan  inexperienced 

cnaa  in  bis   place,  thereby  Increasing  the 

risk  of  injury  to  all  other  employee 

Canlral  Saletj  Comuillles 


PLEASC  DETACH  THIS  BCFOHC  CASMINO  CHtCK 


No.  8 

During  the  last  twelve  months  FOUR  employes 
were  killed  and  ONE  HUNDRED  THIPTEEN  Injured 
by  Mling  over  obotructtone  left  too  nea.-  ine  ralL  Why 
not  pile  all  material  SIX  feet  from  rail,  clean  up  the 
pile*  of  coal,  cinders,  dirt  and  draw-bars  in  the  yard*, 
stop  auch  accidents  and  at  the  same  time  make  our 
yards  and  station  grounds  more  presenUble,  Rule  No. 
IISS  requires  it. 

CENTRAL  SAFETY  COMMITTEE. 


These  Significant  Legends  Are  At- 
tached TO  THE  fAY  Checks 


"In 
of  doubt 
the  safe' 
Speed  must 
give    way    to 

"The  greatest 
careful  man  runs  is  through  the  careless- 
ness of  some  thoughtless  or  reckless 
fellow  worker.  When  you  find  a  man  of 
the  latter  sort  try  to  teach  him  to  be  care- 
ful." 
Every  safety  committeeman  wears  a  circular 
with  enamel  background  in  green,  the 
safety  color;  across  which  appears  the  name  of 
the  railroad,  and  the  words  "Safety  First"  in 
large  gold  letters.  This  design  ha^  been  adopted 
by  the  majority  of  the  roads  now  in  the  safety 
movement.  At  least  once  a  month  the  central 
safety  committee  causes  to  be  posted  in  conspicu- 
ous places  all  along  the  line,  bulletins  regarding 
timely  methods  of  promoting  safety.  Each  safety 
committee  is  furnished  with  monthly  memoranda 
regarding  the  most  recent  accidents  and  how  they 

might  have  been  avoided. 

******* 

Out  on  the  Iowa-Minnesota  division  of  the 
Northwestern  is  a  humble  employe,  O.  B.  Cook 
by  name,  who  is  deserving  of  generous  credit 
marks  by  the  man  who  makes  the  promotions. 
One  day  not  long  ago,  he  went  out  of  his  way  to 
close  an  open  stock  chute,  thus  preventing  a  pos- 
sible train  collision  with  trespassing  stock.  At 
another  time  in  the  same  month,  while  half  a  mile 
from  the  Parkersburg  station,  he  noticed  that  the 
wheels  of  the  baggage  car  of  a  passing  train  were 
sliding;  the  brakes  were  not  working  properly. 
In  some  way — the  records  do  not  state  how — he 
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tjot  to  Parkersbnrg  before  the  train  left 
that  station  and  notified  the  crew,  who 
remedied  the  matter  before  any  serious 
damage  was  done.  A  few  days  later  he 
saw  that  the  brake  rigging  under  a  north- 
bound extra  was  down.  Immediately 
he  hurried  by  hand  car  a  mile  and  a 
half  to  the  nearest  station  and  notified 
the  despatcher,  who,  in  turn,  "caught" 
the  extra  with  a  warning  message  at 
the  next  signal  station  north  and  the 
brakes  were  repaired.  Cook  need  not 
have  done  any  of  these  thoughtful 
deeds ;  they  were  "none  of  his  busi- 
ness". Yet,  it  is  not  improbable,  that 
in  this  one  month  alone  he  saved  the 
railroad  thousands  of  dollars  and  pre- 
vented a  loss  of  life.  There  are  fifty 
thousand  employes  on  the  Northwest- 
ern, and  the  same  spirit  is  permeating 
the  entire  body,  each  man  being  made 
to  feel  that  he  has  a  part  in  this  great 
safety  movement.  When  the  forty-six 
roads  that  have  adopted  Richards'  plan 
have  time  to  get  it  on  a  working  basis 
as  effective  as  the  Northwestern's,  the 
accident  totals  for  the  country  must 
necessarily  show  reductions  despite 
constantly  increasing  traffic.  These 
forty-six  roads  operate  more  than  sixty 
per  cent  of  the  railroad  mileage  in  the 


United  States.  The  first  twenty 
months  of  the  safety  movement  on  the 
Northwestern,  compared  with  the  pre- 
ceding twenty  months  (when  the 
amount  of  business  was  no  greater), 
show  the  following  surprising  reduc- 
tions :  32  fewer  trainmen  killed,  a  de- 
crease of  51.6  per  cent;  2,183  fewer 
trainmen  injured,  a  decrease  of  42.5 
per  cent;  11  fewer  switchmen  killed,  a 
decrease  of  40.8  per  cent ;  222  fewer 
switchmen  injured,  a  decrease  of  20.7 
per  cent;  1,025  trackmen  injured,  a  de- 
crease of  36.6  per  cent ;  and  so  on 
through  a  long  list  to  this  splendid 
total:  152  fewer  persons  killed,  a  de- 
crease of  25.9  per  cent ;  4,845  fewer  per- 
sons injured,  a  decrease  of  29.1  per  cent. 
Richards  is  proud  of  these  figures. 
The  long  line  of  railroad  widows,  rail- 
road orphans,  and  railroad  cripples  is 
still  filing  into  his  office  day  after  day 
and  his  heart  aches  for  them.  But  he 
believes  that  he  has  found  a  way  which 
will  ultimately  lessen  the  horrors  of 
railroading,  not  twenty-five  or  thirty 
per  cent,  but  fifty  or  sixty  per  cent. 
Is  it  any  wonder  that  he  is  called  to 
"preach"  to  railroad  employes  in  all 
parts  of  the  country  the  gospel  of  "the 
conservation  of  men"? 


Judson  C.  Welliver  tells  clearly  and  concisely,  in  the  May  number,  the  physical 
reasons  why  the  National  Forests  should  remain  national  and  should  not  be  cut  up 
under  State  control. 

He  gives  facts,  not  arguments.  In  the  turmoil  of  political  discussion  which  is 
being  stirred  2tp  over  the  attempt  to  cut  up  the  National  Forests,  Mr.  Welliver' s 
plain  statement  will  be  refreshing  as  well  as  important. 


Will  the  American  flag  be  seen  on  ships  going  through  the  Panama  Canal? 

Of  course  American  battleships  will  fly  the  flag  when  passing  through;  but  ex- 
cept upon  those  occasions,  the  Stars  and  Stripes  will  challenge  the  Swiss  ensign  as  a 
curiosity  on  the  Canal — unless  there  is  a  speedy  change  in  the  conditions  graphically 
described  by  Agnes  C.  Laut  in  the  May  TECHNICAL  WORLD  MAGAZINE. 

A  Canal  article  from  a  new  point  of  view ;  and  from  the  point  of  view  most 
important  to  every  American  pocketbook. 


CANCER   MAY  TURN   TO    HUMAN   GOOD 

By 
BAILEY    MILLARD 


Dr.  Alexis  Carrei  has  been  experimenting  at  the  Rockefeller  Institute  in  New  York,  to  quicken 
the  healirijr  of  broken  hones  and  wounds.  Results  of  some  of  the  most  remarkable  of  these  experi- 
ments are  ^iven  here.  IVith  extracts  from  animal  tissues  and  glands  he  can  heal  a  wound  in 
twenty-four  hours  or  knit  a  broken  hone  in  Jive  days;  and  experimentally,  with  animals,  he  Jmds 
cancer  tissue  one  of  the  most  ejfective  agents  in  bringing  this  about.  It  will  he  a  remarkable  thing 
if  surgical  science  finds  a  curative  agent  in  one  of  the  most  dreaded  diseases. — Editor' s  Note. 


ON  a  keen,  frosty  morning, 
when  the  bones  are  brittle, 
an  old  man  falls  on  an  icy 
pavement  and  snap 
goes  his  femur. 
If  he  were  only  twenty,  the 
fractured  thigh-bone, 
properly  set,  would  knit 
in  a  few  weeks,  but  being 
seventy  it  will  take  a 
much  longer  time,  in  fact, 
the  severed  parts  may 
never  unite. 

"Ah,"    sighs    the    sur- 
geon, "if  I  but  had  some 
agent    by    which    I    could 
accelerate    Nature's     slow 
reparative    process    and 
enable  this  old  man 
to  walk  again ! 
As  it  is. 


he   probably    will   be    a   cripple    for   the 
remaining  years  of  his  life." 

\\e\\,  this   wonderful   agent  has  been 
found.     Though  not  as  yet  in 
sreneral   use.   there   is   every 
reason    to    believe    that    it 
soon  will  be  ;  and  not  only 
does   it   encourage   bone 
growth    and    rapid    and 
certain  knitting  of  frac- 
tures,    but      it     quickly 
heals    flesh    wounds    of 
various  kinds.     This  has 
been    amply    proved    by 
Dr.   Alexis  Carrel,  Nobel 
prize    winner   for   medical 
research  for  1912,  in  his 
experiments  at  the 
-*^  Rockefeller  In- 

stitute   in 
New 
York. 


DR     .-KLEXIS    CARREL,    THE    FRENCH    SURGEON.  WHO    HAS   SECURED    REMARKABLE    RESULTS 

IN  THE    KNITTING  OF  BONES  AND  THE    HEALING  OF  WOUNDS.  AT  THE 

ROCKEFELLER  INSTITUTE.   NEW  YORK  CITY 

170 


CANCER   MAY   TURN    TO    HUMAN    GOOD 


171 


The  agent  used  by  Dr.  Carrel  in  his 
experimental  work  was  an  extract  made 
from  the  pulp  of  animal  tissues  and  or- 
gans. Dr.  Carrel  found,  for  example, 
that  the  application  of  thyroid  gland  pulp 
to  cutaneous  wounds  iil  a  dog  speedily 
resulted  in  the  formation  of  those  pel- 
licles, or  granulations,  which  complete 
the  process  of  healing  and  which  subse- 
quently contract  and  become  white,  form- 
ing the  scar.  AppHed  to  bone,  it  pro- 
.^.duced  a  marked  thickening  of  the  perios- 
^■!(ieum.  The  external  coat  of  an  artery 
preserved  in  a  mixture  of  thyroid  gland 
and  Locke's  sohition  and  transplanted 
afterward  in  a  dog's  carotid  underwent 
an  enormous  hypertrophy,  or  increase  of 
substance. 

Surgeons  are  confidently  counting 
upon  the  agent  thus  employed  to  "acti- 
vate" the  processes  of  repair  ten  times, 
so  that  a  cutaneous  wound  in  a  normal 
adult  will  heal  in  less  than  twenty- four 
hours  and  a  fracture  of  a  leg  will  knit  in 
four  or  five  days. 

Surgical  science,  now  in  its  seven- 
league  boots,  has  made  astounding  strides 
in  the  past  few  years,  but  none  more 
wonderful  than  this.  Yet  it  is  strange 
that  when,  years  and  years  ago,  it  was 
found  that  all  animal  growth  and  conse- 
quently all  healing  of  wounds  and  frac- 
tures was  simply  the  result  of  the  multi- 
plication of  cells,  scientists  did  not  set  to 
work  to  discover  the  factors  that  brought 
about  this  multiplication.  It  was  known 
that  it  was  elementally  caused  by  the 
division  of  the  cell  nucleus  into  separate 
parts,  after  which  the  individual  growth 
of  these  parts  began  and  continued :  but 
until  late  years  no  one  seems  to  have 
studied  out  a  means  by  which  this  divis- 
ion might  be  made. 

The  system  now  used  for  this  division 
and  multiplication  was  not  discovered  by 
Dr.  Carrel,  though  he  has  made  the  first 
extension  and  conclusive  applications  of 
it.  For  the  first  successful  experiments 
in  this  line  the  world  is  indebted  to  the 
two  Loebs,  Jacques  and  Leo,  both  deep 
students  of  biology. 

About  fifteen  years  ago  Dr.  Jacques 
Loeb,  then  professor  of  physiology  in  the 
University  of  California,  began,  after  the 
fashion  of  the  "terrible  Germans",  to 
study  the  possibilities  of  the  chemical  fer- 
tilization of  animal  eggs.    From  his  labo- 


ratory in  Berkeley,  he  went  down  the 
Pacific  shore  at  Monterey  and  collected  a 
lot  of  sea  urchins.  He  experimented 
with  various  chemical  solutions  until  he 
succeeded  in  artificially  impregnating 
the  eggs  of  these  low  marine  organisms 
and  of  hatching  out  the  sea  urchins. 
When  this  and  other  facts  concerning  his 
successful  biological  researches  were 
made  known  to  the  scientific  world,  Cali- 
fornia, though  a  large  State,  became  too 
small  for  Jacques  Loeb.  Today  he  is 
head  of  the  department  of  experimental 
biology  of  the  Rockefeller  Institute  for 
Medical  Research,  in  New  York.  His 
egg-fertilizing  experiments  have  pro- 
gressed to  such  a  point  that  the  other  day 
he  showed  a  scientific  friend  of  mine  a 
large  bullfrog  grown  from  a  fatherless 
tadpole.  In  other  words,  the  egg  laid 
by  the  female  frog  had  been  chemically 
fertilized  and  then  had  hatched  in  the 
usual  way.  The  production  of  this 
fatherless  frog  is  the  highest  point  yet 
reached  in  this  line  of  biological  adven- 
ture. 

Now  while  the  artificial  propagation 
of  sea  urchins  or  bullfrogs  is  inconse- 
quential when  considered  by  itself  and 
is  merely  an  original  and  scientific  fact, 
what  it  may  lead  to  is  of  the  utmost  im- 
portance to  human  life  upon  a  planet 
where,  as  Ray  declared  long  ago,  there 
is  no  such  thing  as  spontaneous  gener- 
ation and  where  human  beings  are  still 
born  in  travail.  For,  with  this  estab- 
lished fact  as  a  basis,  the  artificial  pro- 
duction of  any  form  of  life  may  yet  be- 
come possible.  What  these  studies  have 
led  to  already  is  of  great  significance  and 
will  be  of  tremendous  benefit  to  the  race. 

Jacques  Loeb  discovered,  during  his 
experiments  with  California  sea  urchins, 
that  cell  division  could  be  induced  by 
chemical  agents.  At  the  same  time  Leo 
Loeb,  of  St.  Louis,  was  exploring  this 
little-known  field  of  scientific  research. 
Leo  Loeb  succeeded  in  cultivating  tissues 
outside  the  body  in  coagulated  blood 
serum.  Dr.  Loeb  was  a  man  of  such 
limited  means  that  he  could  not  afford  to 
buy  a  thermostat.  He  therefore  con- 
ceived the  idea  of  using  a  live  animal  in- 
stead of  this  instrument,  so  that  the  tem- 
perature should  be  properly  regulated. 
He  sewed  up  his  excised  tissues  beneath 
the  skins  of  dogs  and  they  flourished. 


Dr.  Lko  Loeb 
He  st'wed  up  alien  lissur    hononth 
tht'  skin  of  docs  and  it  «ro\v.    Ilandi 
cappt'd  by  lack  of  funds  lu-  was  com- 
pelled to  substitute  a  live  animal  for 

n  ther:uostat. 


Dr.  Jacques  I.okh 

He  is  Head  of  lllo  Department  ol 
BiokiKV  at  Ihe  Kockefiller  Institute. 
His  work  was  the  toreriinner  of  tliat 
of  Dr.  Carrel  in  the  tstudy  of  cell 
k'rowths. 


Dr.  Ross  G.  Harrison 

He  imbedded  tissue  beneath  the  skin 

of  frogs. 


THREE  MEN  WHO  BEGAN  THE  WORK  LATER  SUCCESSFULLY  DEVELOPED  BY  DR.  CARREL 


The  results  were  the  same  as  those 
lately  obtained  by  Dr.  Carrel,  who  grew 
the  tissues  in  vitro,  that  is,  in  a  glass  jar. 
Dr.  Loeb  did  not  have  the  means  of  pub- 
lishing his  report,  and  on  being  privately 
circulated  in  1897  it  was  pronounced  by 
many  worthy  biologists  to  be  incredible. 

Ten  years  later  Dr.  Ross  G.  Harrison 
of  Yale  imbedded  tissues  beneath  the 
skin  of  frogs  and  later  in  a  coagulated 
lymph  and  thus  succeeded  in  preserving 
for  a  long  time  embryonic  tissues  in  ex- 
ternal media,  though  he  did  not  observe 
the  division  and  multiplication  of  new 
cells  therein. 

It  will  be  seen,  therefore,  that  the 
work  of  Dr.  Carrel,  though  more  im- 
portant than  that  of  his  predecessors,  was 
not  altogether  original.  He  simply  im- 
proved and  extended  the  means  employed 
by  the  former  workers  in  this  field.  But 
it  must  not  be  inferred  that  Dr.  Carrel  is 


not  worthy  of  the  honors  th^t  have  been 
heaped  upon  him.  To  be  sure  the  news- 
papers have  given  him  credit  for  more 
wonderful  performances  than  he  has  ever 
dreamed  of,  but  it  seems  meet  that  he 
should  have  been  the  recipient  of  the 
Nobel  prize,  for  the  reason  that  he  has 
gone  so  many  steps  beyond  his  predeces- 
sors. That  prize  was  awarded  him  be- 
cause of  his  success  in  the  development 
of  his  technique  for  transplanting  living 
organs  and  tissues  from  one  animal  to 
another  and  from  one  part  of  the  living 
body  to  another.  He  transplanted  kid- 
neys and  connected  blood  vessels  by  an 
improved  suturing.  He  was  also  suc- 
cessful in  transplanting  legs,  ears,  and 
other  members  upon  foreign  bodies. 

Before  he  undertook  this  work  of 
transplantation  he  made  a  series  of  long 
and  patient  microscopical  studies.  He 
would  extirpate  from  a  frog,  a  chick,  a 
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dog,  or  a  cat  small  pieces  of  tissue,  frag- 
ments of  skin  of  spleen,  of  kidney,  or  of 
heart,  and,  after  placing  these  upon 
microscopic  slides,  he  would  pour  upon 
each  a  drop  or  two  of  blood  plasma,  thus 
supplying  the  tissue  with  food  for 
growth.  This  done,  he  would  place  the 
slides  in  an  incubator  at  normal  animal 
heat.  Nearly  all  these  tissues  began,  in 
technical  language,  to  "proliferate",  that 
is  to  grow,  within  a  short  time,  some  in 
a  few  hours,  others  in  a  few  days.  At 
first  they  showed  at  their  edges  a  thin 
bluish  area  and  this  in  time  surrounded 
the  piece  of  tissue.  The  living  cells  were 
sending  into  the  plasma  feelers  along 
which  other  cells  would  form.  These 
new  cells  were  of  all  shapes,  according  to 
the  kind  of  tissue  that  had  given  them 
birth.  Their  formation  was  easily  wit- 
nessed by  the  experimenter  who,  through 
the  microscope,  could  see  the  mysterious 
vital  processes  of  animal  life  going  on 
under  his  eye.  These  experiments  were 
made  during  the  years  1907  and  1908. 

In  other  experiments  made  by  Dr.  Car- 
rel in  collaboration  with  Dr.  Burrows  in 
1911,  it  was  found  possible  to  activate  the 
growth  of  chicken  tissues  when  extracts 
of  chicken  sarcoma — cancer  tissue — and 
chick  embryo  were  added  to  the  culture 
medium.  Cancer  extract  is  one  of  the 
most  powerful  agents  in  the  proliferation 
of  animal  matter.  Cancer  is  not,  as  is 
generally  understood  by  the  lay  reader, 
destructive  of  local  tissue,  but  rather  in- 
duces cellular  growth.     This  as  well  as 


Cell  Division 
The  division  began  at  /and  tlie  protoplasmic  fluid  flowed 
in  the  direction  of  the  two  arrows  2  to  form  new  and  sepa- 
rate nuclei.    The  connecting  piece  J  shrank,  then  disap- 
peared, leaving  two  distinct  cells  4. 


the  other  animal  extracts  used  by  Dr. 
Carrel  is  obtained  by  squeezing  the  fluid 
out  of  the  tissue.  The  cancer  extract, 
known  as  Rous  sarcoma,  if  applied  to 
wounds  or  fractures  in  human  bodies, 
would,  it  is  believed,  accelerate  the  repar- 
ative processes  in  a  greater  degree  than 
any   other  known  agent.     It   has  been 


proved  to  do  so  effectively  in  the  cases 
of  dogs  and  other  animals,  and  no  can- 
cerous atYection  has  resulted. 

But  dogs  are  dogs  and  cats  are  cats — 
they  are  distinctly  not  human.  Still  I 
am  assured  by  a  medical  man  high  up  in 
the  profession  that  the  application  of  the 
sarcoma  to  human  beings  would  not 
necessarily  produce   cancer.      Some  day 


How  Tissues  Proliferate  in  Plasma 

The  living  colls  send  oil  into  the   plasma  feelers  alonff 

which  other  cells  form  and  grow. 


a  daring  person  may  come  along  and 
offer  himself  as  a  subject  for  experiment. 
Pending  this  remote  probability,  a  few 
advanced  medical  gentlemen  in  New 
York,  eager  to  try  out  this  and  other  new 
ideas  upon  human  beings,  are  urging  that 
criminals  condemned  to  die  be  turned 
over  to  the  experimental  departments  of 
medical  institutions  to  be  used  as  sub- 
jects in  behalf  of  humanity.  Dr.  Ram- 
baud  of  the  Pasteur  Institute  is  foremost 
in  making  this  appeal  to  the  state  au- 
thorities. Dr.  Rambaud  does  not  believe 
in  capital  punishment  and  argues  that  be- 
cause "a  man  burns  down  my  house  I 
have  no  right  to  burn  down  his  house  in 
retaliation." 

But  while  Dr.  Carrel  is  probably  more 
anxious  than  any  other  medical  man  to 
see  his  experiments  with  sarcoma  applied 
to  the  quick  healing  of  wounds  and  frac- 
tures, he  is  averse  to  risking  the  life  of 
any  person,  even  a  criminal.  I  am  told 
by  medical  men  outside  the  Rockefeller 
Institute  that  the  less  dangerous  extracts 
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arc  hoins-  used  tlicro  upon  luinian  siilj- 
jects  ami  with  cnnsitlerabk'  success,  but 
no  official  reports  have  yet  been  made  of 
the  result  of  these  experiments,  unv  will 
they  be  given  to  the  world  until  about 
the  first  of  June. 

Meanwhile,  in  the  same  institute.  Dr. 
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Cell  Multiplication  in  Blood  Plasma 

These  cells  grew  in  chicken  blood,  but  were  short-lived. 

Fig.  1.  after  three  hours  incubation.    Fig.  2. 

after  thirty  four  hours. 

Nathan  C.  Foot  is  inaking  some  interest- 
ing experiments  with  human  and  chicken 
blood  in  order  to  discover  the  genesis  of 
blood  formation.  His  experiments  with 
chicken  marrow,  with  the  saine  end  in 
view,  were  quite  satisfactory,  and  he  has 
been  able  to  grow  primitive  blood  ves- 


sels. Though  they  were  short-lived,  they 
arc  an  indication  of  what  may  yet  be 
done  in  this  new  field  of  research. 

During  the  past  year  Dr.  Carrel  has 
greatly  improved  lii.s  technique  and  now 
reports  that  he  has  been  able  to  study 
quantitatively  the  influence  of  tissue 
juices  on  the  growth  of  connective  tissue 
and  some  of  the  characteristics  of  their 
activating  power.  The  culture  medium 
was  composed  of  one  volume  tissue  ex- 
tract and  two  volumes  of  plasma,  or 
lilood  less  the  cor|)uscles.  Some  of  the 
extract  was  obtained  by  the  centrifugal- 
ization  of  embryonic  tissue  after  it  had 
been  mixed  with  Ringer  solution,  which 
consists  of  sodium  chloride,  potassium 
chloride,  and  calcium  chloride.  The  ex- 
jieriments  were  very  successful.  One  of 
the  strange  facts  demonstrated  by  them 
was  that  the  acceleration  of  cellular 
growth  was  much  more  marked  when 
the  mixture  of  tis.sues  and  Ringer  solu- 
tion was  allowed  to  stand  in  the  refrig- 
erator for  several  days  before  being  cen- 
trifugalized  than  on  being  used  a  few 
minutes  before  that  ojieration.  In  other 
words  the  much  condemned  cold  storage 
system  is  not  only  very  favorable  to  the 
preservation  of  tissue,  but  it  is  an  actual 
aid  to  cell  growth ! 

"For  instance,"  to  quote  Dr.  Carrel's 
own  words,  "in  experiment  1734,  Ringer 
solution  containing  embryonic  pulp  had 
been  preserved  for  twenty  days  in  cold 
.storage  before  being  centri^^ugalized.  In 
twenty-four  hours  the  area  of  new  con- 
nective tissue  was  thirty  times  larger  in 
the  cultures  containing  the  extract  than 
in  the  controls.  The  extracts  of  tissues, 
cut  into  small  fragments,  mashed  and 
frozen,  were  generally  very  active. 

As  to  the  application  of  these  frozen 
extracts  in  the  healing  of  wounds,  it  was 
proved  that  they  were  able  to  increase 
the  growth  of  connective  tissue  forty 
times!  In  other  words  a  deep  knife 
cut,  which  under  normal  aseptic  con- 
ditions would  heal  in  two  weeks,  would 
heal  by  the  new  system  in  eight  hours, 
while  a  leg  fracture  ordinarily  requiring 
forty  days  to  knit  would  unite  and  be 
cured  in  a  day! 

But  while  freezing  accelerates  the  op- 
eration of  the  extracts  and  the  growth 
of  cellular  tissue,  heat  quickly  reduces 
their  activitv.     When  heated  to  56  de- 
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r^Tecs  centi.cfrade  for  ten  minutes,  the 
extracts  bei;"an  to  lose  much  of  their 
power;  and  when  heated  to  70  degrees 
centigrade,  they  lost  it-  completely. 

Not  only  does  the  life  essence  con- 
tained in  animal  cells  retain  its  active 
principle  in  a  freezing  temperature,  but  it 
was  found  by  Dr.  Carrel  that  it  did  not 
lose  its  power  when  put  through  filter 
paper.  On  the  contrary  if  the  extract 
contained  nuich  cellular  debris,  the 
filtration  slightly  increased  its  power. 

Dr.  Carrel  believes  that  his  discoveries 
will  be  useful  not  only  in  determining  the 
growth  of  tissues,  but  also  in  throwing 
light  upon  the  unknown  laws  of  cell  dy- 
nanfics.  Although  he  is  extremely  con- 
servative in  his  statements  as  to  their 
application  to  the  healing  of  wounds  in 
human  bodies,  a  prominent  vivisectionist 
tells  me  that  there  can  be  no  doubt  as 
to  such  healing,  for  if  it  will  operate  ef- 
fectively in  the  case  of  a  dog  or  a  cat, 
as  reported  by  Carrel,  it  certainly  will 
operate  effectively  in  the  case  of  a  human 
being. 

Nor  is  there  any  doubt  as  to  the  rela- 
tive effectiveness  in  the  matter  of  frac- 
tures. The  repair  of  a  broken  bone  by 
natural  processes  begins  as  soon  as  the 
first  excitement  has  passed  off.  At  first  a 
fluid  is  eft'used  around  the  fragment 
which  in  a  short  time  becomes  con- 
verted into  bone.  This  fluid 
is  the  lymph  which  is  Na- 
ture's first  aid  to  the  in- 
jured. The  hardening 
of  the  lymph  makes 
the  bone.  If  the  frag- 
ments be  far  apart,  a 
great  deal  of  lymph 
is  thrown  out  to 
form  new  bone ; but 
if  they  be  close  to- 
gether, there  is  not 
so  much  of  it.  By  , 
the  introduction  of  the 
foreign  animal  extract 
used  by  Dr.  Carrel,  bone 
growth  is  greatly  stimu- 
lated and  the  periosteuiu,  or 
outside  layer  of  bone,  is 
thickened      and      extended. 


Vn.  Carrel  at  Work  in  thk 
Laboratory 


To  what  extent  this  system  may  yet  be 
adopted  by  surgeons  can  only  be  guesse<l 
at  but  it  is  safe  to  predict  that  if  one- 
half  the  beneficial  results  indicated  by 
Dr.  Carrel  can  be  realized,  the  new  sys- 
tem of  quick  bone-inending  will  be  uni- 
versally adopted. 

Dr.  Carrel  is  thirty-nine  years  old, 
French,  and  alert.  Not  content  with  the 
proud  achievements  which  have  won  for 
him  so  many  honors,  this  daring  ex])lorer 
of  new  medical  fields  is  now  attempting  to 
translate  death  into  life.  In  other  words  he 
will  transplant  nerves  and  organs  of  dead 
animals  into  live  ones.  If  his  experi- 
ments are  successful,  as  he  has  every 
reason  to  believe  they  v,-ill  be,  science  will 
have  attained  its  age-long  dream  of 
bridging  death  with  a  chain  of  never- 
entling  life.  Well  may  the  world  hold 
its  breath  while  this  tremendously  am- 
bitious work  is  going  on ;  for  the  bridg- 
ing of  death  with  life  can  mean  but  one 
thing  and  that  is  immortality. 

But  in  this  baffling  problem  of  life 
eternal — the  problem  which  fired  the  im- 
aginations of  Milton,  of  Swedenborg,  and 
of  Lytton — perhaps  the  poet  will  still 
retain  pre-eminence  and  the  materialistic 
vivisectionist  will  be  left  behind.  For 
one  thing,  however,  we  may  be  thankful : 
In  a  few  years  from  now,  perhaps  in  a 
few  months,  the  old  man 
whose  thigh-bone  snaps  on 
the  icy  pavement  may 
suft'er  but  a  brief  incon- 
venience from  his  in- 
jury, all  humanity  with 
its  breakable  bones 
and  its  separable  tis- 
sues will  be  saved 
incalculable  suffer- 
ing by  reason  of 
Dr.  Carrel's  care- 
ful a  p  ])  1  i  c  a  t  i  o  n 
and  extension  of  the 
wonderful  discoveries 
of  the  Loebs  and  of 
arrison  in  the  artificial 
growth  of  cellular  tissue 
and  tlie  consequent  stimula- 
tion of  the  reparative  proc- 
esses. 


PROFITS   FOR    SMALL 
CAPITAL  AT  PANAMA 

By 
FORBES  LINDSAY 


WITH  the  completion  of  the 
Panama  Canal  definitely 
in  sight,  American  capital- 
ists and  prospective  set- 
tlers have  begun  to  look 
toward  the  Isthmus  as  a  promising  field 
for  investment  and  enterprise.  All  things 
considered,  no  region  in  Latin-America 
offers  stronger  attractions  or  more  favor- 
able prospects  for  citizens  of  the  United 
States.  The  Government  of  Panama 
welcomes  Americans,  and  the  people  in 
general  are  well-disposed  toward  them. 

With  an  area  only  slightly  less  ex- 
tensive than  that  of  Cuba,  the  isthmian 
republic  is  endowed  with  natural  re- 
sources superior  to  those  of  the  island, 
except  in  the  matter  of  minerals.  Panama 
enjoys  a  singularly  healthful  climate. 
The  average  temperature  in  the  interior 
is  about  seventy  degrees,  with  extreme 
variations  of  not  more  than  fifteen  de- 
grees in  either  direction. 

The  laws  aft'ecting  investors  and  immi- 
grants are  liberal  to  the  point  of  gen- 
erosity. Foreign  corporations  engaging 
in  industrial  enterprises  may  import  ma- 
chinery, stock,  and  supplies,  free  of  duty, 
and  will  be  exempt  from  taxation  for  a 
period  of  five  or  more  years.  Settlers 
may  take  up  public  land  wherever  they 
please,  at  a  cost  of  one  dollar  per  acre. 
One-half  is  payable  at  the  time  of  taking 
possession ;  the  other  half,  four  years 
later.  All  the  towns  and  villages  in  the 
provinces  lying  along  the  Pacific  sea- 
board, to  the  west  of  the  Canal  Zone,  are 
connected  by  good  cart  roads,  telephone 
and  telegraph  wires.  A  line  of  coasting 
steamers  makes  regular  calls  weekly,  or 
more  often,  at  the  ports  of  the  same  pro- 
vinces, and  a  bill  authorizing  the  con- 
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struction  of  a  railroad  to  traverse  them 
has  been  passed  by  the  Assembly. 

The  available  opportunities  for  indus- 
trial enterprise  in  Panama  may  be  classi- 
fied as  those  requiring  a  large  amount  of 
capital ;  those  which  may  be  successfully 
conducted  upon  a  moderate  investment ; 
and  those  which  are  open  to  the  indi- 
vidual with  from  fifteen  hundred  to  five 
thousand  dollars  at  his  command. 

The  first  division  includes  sugar,  lum- 
ber, and  rubber.  So  far,  the  second  of 
these  has  attracted  the  greatest  amount 
of  capital.  There  are  at  present  seven 
companies  holding  timber  tracts,  varying 
from  25,000  to  200,000  acres  in  extent. 
All  but  one  of  these  are  located  near  the 
southern  coast  of  the  province  of  Darien. 
Three  of  the  corporations  in  question  are 
operating,  one  of  them  having  recently 
installed  an  equipment  of  steam  tugs  and 
lumber  barges,  with  which  their  output 
can  be  towed  across  the  bay  of  Panama 
to  Balboa,  the  Pacific  terminus  of  the 
Canal. 

The  forests  of  Panama  contain  both 
hard  and  soft  cotumercial  woods.  More 
or  less  mahogany  is  found  everywhere, 
in  some  places  running  to  an  average  of 
three  trees  to  the  acre  over  a  considerable 
area.  Cedars  predominate,  there  being 
six  or  seven  varieties  of  this  family. 
Other  valuable  trees  are  also  found. 

By  far  the  greater  portion  of  the 
Panama  forests  lies  inland,  upon  the 
mountain  slopes,  and  is  difficult  of  access. 
There  are,  however,  rich  tracts  in  the 
vicinity  of  the  coast — not  only  in  Darien, 
but  also  in  \^eraguas  and  Los  Santos — 
which  have  not  yet  been  taken  up. 

The  rubber  tree  is  indigenous  to  the 
Isthmus  of  Panama  and  is  found  in  a 
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Five  thousand  dollars  will  start  a  man  in  the  cattle  business 


wild  State  throvighotit  its  forests.  Three 
conipanies  are  cultivating  it  extensively. 
One  of  these,  which  owns,  under  an  old 
Spanish  grant,  an  estate  covering  forty 
square  miles,  is  developing  a  plantation 
which  promises  to  become  one  of  the 
largest  in  the  world  within  the  next  ten 
years.  There  are,  in  different  parts  of 
the  country,  several  individuals  cultivat- 
ing rubber  in  tracts  of  a  few  hundred 
acres.  These  ventures  are  usually  profit- 
able, especially  when  combined  with  the 
production  of  some  crop  yielding  quicker 
and  more  certain  returns. 

The  manufacture  of  sugar  by  modern 
methods  necessitates  the  employment  of 
extensive  capital.  A  mill  designed  to 
handle  100,000  bags  in  a  crop  season  will 
cost  $1,000,000,  m.ore  or  less.  Land, 
field,  railroad,  wharves,  and  running  ex- 
])enses  would  call  for  an  additional  in- 
vestment of  $250,000. 

At  present,  sugar-cane  is  cultivated  in 
Panama  only  in  small  patches  and  by  the 
crudest  of  methods.  Nevertheless,  fields 
yield  twelve  successive  crops,  without  re- 
planting, of  a  gross  weight  which  is 
equaled  only  in  Hawaii,  with  the  aid  of 
irrigation  and  fertilizers.  No  attempt  has 
ever  been  made  to  improve  the  plant,  and 
it  is  practically  certain  that  selection  and 
cross-breeding  would  produce  a  better 
variety. 

The  cultivation  of  cane  and  the  manu- 
facture of  sugar  on  a  large  scale  would 
appear  to  offer  one  of  the  most  promising 
opportunities  in  Panama.  Excellent  land, 
such  as  would  cost  from  $25  to  $80  in 
Cuba,  and  considerably  more  in  Hawaii, 


may  be  purchased  in  Panama  at  one  dol- 
lar per  acre.  It  is  not  improbable  that 
the  moderate  investment  necessary  for 
the  production  of  a  low  grade  article 
would  yield  good  returns.  There  are 
ready  markets  for  the  muscavado  quality 
in  South  America,  China,  and  other 
Oriental  countries. 

The  enterprises  which  may  be  entered 
upon  and  successfully  ci.mducted  with 
capital  ranging  from  '$5,000  to  $50,000 
are  the  raising  of  cattle,  the  cultivation 
of  cocoanuts,  cacao,  and  coffee.  With 
the  exception  of  the  last-named,  suitable 
land  for  any  of  these  can  be  had  from 
the  Government  at  the  ordinary  price  of 
public  lands.  It  will  need  to  be  cleared 
at  an  average  cost  of  five  dollars  an  acre. 
The  expense  of  further  preparation  will 
depend  upon  the  use  for  which  it  is 
designed. 

Save  for  one  obstruction,  Panama 
would  be  an  ideal  country  for  cattle  rais- 
ing on  extensive  lines.  The  drawback  is 
found  in  the  fact  that  all  the  cattle  in  the 
Republic  are  not  sufficiently  numerous  to 
constitute  what  is  considered  a  good- 
sized  outfit  in  the  States.  A  substantial 
protective  import  duty  renders  it  imprac- 
ticable to  ship  in  steers  for  stocking  pur- 
poses. This  condition  makes  the  industry 
an  unusually  favorable  one  for  the  man 
of  modest  means. 

Cocoanuts  and  cacao  are  generally 
considered  to  be  the  most  profitable  of 
all  tropical  crops.  ,  An  investment  of 
$5,000  in  a  plantation  of  either  will  yield 
a  net  profit  of  $2,000  or  more,  in  the 
seventh  year,  with  a  steady  increase  an- 
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nually  thereafter  for  an  indefinite  period, 
provided  ordinary  trouble  is  taken  to 
renew  the  plantation  and  keep  it  in  good 
condition.  The  planter  will  be  obliged  to 
wait  for  six  or  seven  years  for  his  first 
crop  from  cocoanuts,  cacao,  or  coffee. 
This  disadvantage  may  be  mitigated  by 


O.NK  OF  THE  Picturesque  Features  of  the  Isthmus- 

.■^N  Old  Church  at  David.  Famous  for 

ITS  Detached  Tovvek 


The    Home    of   a  Small   .American    Farmer    in    an 
Upland  Village 


raising  quick  crops  in  the  meanwhile, 
such  as  bananas,  pineapples,  or  tobacco. 

Four  or  five  producing  cacao  planta- 
tions are  on  the  Isthmus,  whose  output 
sells  at  the  highest  prices  in  the  London 
market.  The  cultivator  of  cacao  in 
Panama  has  an  important  advantage  over 
men  similarly  engaged  in  most  other 
regions  where  the  plant  grows.  The 
Pacific  slope  of  the  Isthmus  is  never 
visited  by  hurricanes,  whereas,  in  Trini- 
dad, San  Thome,  the  West  Indies,  and 
other  cacao  producing  countries,  wind 
storms  destroy  about  one  crop  in  every 
five. 

There  is  in  the  valley  of  the  Boquete, 
lying  at  an  elevation  of  about  1,800  feet, 
a  colony  of  Americans  and  British  who 
are  engaged  in  the  cultivation  of  coifee. 
The  product  is  distinctly  high  grade  and 
commands  from  15  to  20  cents  wholesale 
in  the  local  markets.  Shipments  made  to 
New  York  and  London  have  met  with 
favorable  reception,  but  as  the  domestic 
demand  is  considerably  in  excess  of  the 
total  production  in  the  Republic,  there  is 
no  inducement  to  export. 

The  cheapness  of  land  and  of  labor 
make  it  possible  for  a  man  with  no  more 
than  two  or  three  thousand  dollars  at  his 
disposal  to  settle  in  Panama  with  a  pros- 
pect of  making  a  comfortable  living  in 
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HOW    THEY    CLEAR    TIMBER    IN    PANAMA.      THE    GROUND    IS    CUT    OVER    PREPARATORV    TO 

BURNING 
There  are  rich  forest  tracts  that  have  not  yet  been  preempted. 


addition  to  afainins:  a  fair  return  on  his  at  that  time,  and  that  a  revolution  enabled 

money.    A  start  may  be  made  with  a  few  him  to  purchase  cattle  at  unusually  low 

thousand  dollars  in  several  of  tlie  indus-  figures.     Nevertheless,     results     approx- 

tries  that  have  already  been  mentioned,  imating  those  secured  by  him  are  possible 


THE  RESIDENCE  OF  A   CATTLE  RAISER  ON  THE  ISTHMUS 

Occasidnally  odd  animals  are  perniitteil  on  these  estates:  that  in  the  left  foreground  is  a  pet  tapir. 

An  American,  at  present  running  a  cattle  to  the  man  embarking  in  the  business 

ranch  in  Chiriqui,  which  returns  him  in  today.     Similarly,   a   cocoanut   or   cacao 

excess    of   $10,000   a    year   clear   profit,  plantation   of   fifty  acres   may  be  estab- 

started  twelve  years  ago  with  less  than  lished  at  an  outlay  of  $2,500,  and  grad- 

$1,500.    It  is  true  that  labor  was  cheaper  ually  enlarged. 
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J79 


WORLD    GAIN   IN   POLAR    DISCOVERIES 

By 
F.   R.   MOULTON 

Suffrr'ins;  lias  always  and  death  has  usually  attended  polar  exploration.  The  world  has  jusl 
been  shacked  hy  the  traffic  death  of  (Japtain  Robert  F.  Scott  and  four  other  members  of  his  party; 
startled  and  touched  by  the  spectacle  of  Capt.  L.  E.  G.  Gates,  ill  and  unable  to  travel,  walking 
out  deliberately  to  his  death  in  the  snow  so  as  not  to  delay  his  companions;  moved  again,  only  twelve 
days  later,  by  word  from  the  Alau'son  Antarctic  expedition  of  the  deaths  of  Lieut.  B.  E.  S.  Ninnis 
and  Dr.  Alerz.  No  ivonder  it  is  asked.  If  hat,  indeed,  is  the  use?"  Professor  F.  R.  Aloulton 
here  ansivers  that  question.  No  doubt  you  will  be  surprised,  as  we  were,  to  find  lioiv  much  science 
expects  of  these  explorations.  The  article  is  authoritative.  Professor  Aloulton  is  the  astronomer, 
who,  with  Professor  T.  C.  Chamberlain,  the  geologist,  worked  out  the  Planetesimal  theory  of  the 
origin  and  development  of  ivorlds.  This  is  the  theory  which  has  recently  superseded  the  Laplacian 
Nebular  Hypothesis  as  explaining  most  satisfactorily  celestial  mechanics,  astronomy  and  geology  as 
they  are  now  understood.  The  Laplacian  theory  had  been  accepted  for  one  hundred  years  without 
important  change. — Editor  s  Note. 


RECENTLY  the  world  was 
thrilled  with  the  story  of  the 
struggles  and  privations  which 
Peary  underwent  in  the  discov- 
ery of  the  North  Pole;  more 
recently  it  was  again  stirred  by  the 
account  of  the  march  of  fourteen  hun- 
dred long,  weary  miles  which  Amundsen 
and  his  hardy  companions  made  over  the 
ice  of  the  Antarctic  Plateau  to  the  South 
Pole ;  and  now  it  is  shocked  by  the  tragic 
death  of  Captain  Scott  and  his  brave 
comrades  who  risking  all,  like  their  pre- 
decessors, simply  fell  a  little  short  in 
the  final  desperate  struggle.  We  nat- 
urally inquire  what  motives  moved  these 
men  to  face  so  many  dangers,  and 
what  made  them  pledge  even  their  lives 
to  their  undertakings. 

Undoubtedly  the  fever  for  achievement, 
the  pleasure  of  overcoming  great  diffi- 
culties, the  joy  of  struggle  and  battle 
with  the  elements,  and  possibly  the 
plaudits  of  a  hero-worshiping  world  have 
been  among  the  strongest  incentives  for 
explorations  in  polar  regions.  But  there 
have  been  other  motives,  serious  ones  not 
connected  with  romance  and  sensation, 
which  have  helped  these  men  to  fight  cold 
and  hunger,  and  have  stimulated  their 
tired  muscles  to  drag  them  on  a  few  miles 
farther.  The  chief  of  these  motives  has 
been  the  desire  to  make  those  scientific 
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discoveries  which  can  be  made  only  in 
these  desolate  regions.  This  is  proved 
by  the  fact  that  nearly  all  the  Arctic  and 
Antarctic  explorations  have  been  made 
by  men  of  high  intelligence  and  scientific 
training  who  have  brought  back  large 
quantities  of  careful  and  valuable  scien- 
tific observations. 

What,  then,  are  the  things  of  scientific 
importance  in  the  icy  wastes  of  the  polar 
regions?  What  can  thert  be  in  these 
frozen  lands  and  ice-locked  seas  of  pos- 
sible interest  or  value  to  a  practical 
world?  What  is  there  that  can  excuse 
the  enormous  expenditure  of  money  and 
energy  and  lives  which  has  been  made  in 
these  discoveries?  Such  are  the  ques- 
tions that  now  occupy  the  minds  of 
thoughtful  men. 

Geographical  knowledge  would  be  very 
incomplete  if  an  area  of  over  fifteen  mil- 
lion square  miles  at  the  poles  of  the 
earth  should  remain  entirely  unexplored. 
As  a  matter  of  fact,  more  than  this  extent 
of  territory  was  quite  unknown  until 
after  the  expedition  of  Shackleton  in 
1909.  At  present  the  outlines  of  the  land 
masses  in  the  Arctic  region  have  been 
pretty  accurately  determined,  and  Peary's 
soundings  in  his  dash  to  the  North  Pole 
have  proved  beyond  question  that  an 
ocean  covers  that  part  of  the  earth.  On 
the    contrary,    the    explorations    of    the 
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Antarctic  region  have  shown  that  at  the 
Soutli  Pole  there  is  land  of  ahnost  con- 
tinental dimensions  which  rises  into  a 
plateau  more  than  ten  thousand  feet  high. 
In  spite  of  the  fact  that  the  South  Pole 
has  now  been  reached,  the  outlines  of  the 
Antarctic  Continent  are  as  yet  only 
roughly  marked  out,  and  by  far  the 
greater  part  of  it  still  remains  to  be 
explored.  This  southern  continent  will 
be  the  last  part  of  the  earth  to  be  fully 
mapped,  and  when  it  is,  discoveries  of 
this  type  will  be  at  an  end. 

One  may  ask  why  we  should  wish  to 
have  the  polar  regions  explored  even  if 
it  does  add  to  the  knowledge  of  mankind. 
That  there  are  some  reasons  which 
appear  sufficient  to  intelligent  men  is 
proved  by  the  fact  that  the  Royal  Geo- 
graphical Society  of  England  for  more 
than  sixty  years  has  enthusiastically  sup- 
ported explorations  in  the  polar  regions, 
and  has  always  deprecated  the  attempt 
simply  to  attain  hieh  latitudes.  One  of 
the  problems  in  which  the  geographer  is 
naturally  interested  is  the  dis- 
tribution of  land  upon  the  sur 


One  of  the  summits  crossed  by 
Amundsen's  party.    The  Ant- 
arctic continent  is  hieh  and 
mountainous.    Scientists 
want  to  establish  the  lo- 
cation   and  direction    of 


face  of  the  earth,  and  the  way  in 
which  the  great  land  masses  may  have 
been  formerly  connected.  This  alone 
is  sufficient  to  justify  the  explorations. 
He  wishes  to  know  also  whether  or 
not  there  is  a  general  continuation  of 
great  mountain  ranges.  For  example, 
from  Alaska  to  Tierra  del  Fuego  there 
is  an  almost  unbroken  chain  of  high 
mountains  with  frequent  volcanoes.  Only 
the  small  gap  of  Behring  Strait  separates 
this  range  from  another  in  Asia  on  the 
north.  He  wonders  whether,  after  cross- 
ing the  Antarctic  Ocean  from  Cape  Horn 
to  the  south,  he  may  not  find  a  continua- 
tion of  the  same  range  on  the  Antarctic 
Continent,  and  whether,  crossing  this,  it 
may  not  reappear  in  Australia  and  finally 
reach  again  to  Asia. 

The  earth  is  surrounded  by  an  ocean 
of  atmosphere  which  is  in  a  state  of  con- 
tinual commotion.  This  atmosphere  is 
an  elastic  gas,  instead  of  being  an  incom- 
pressible fluid,  such  as  are  the 
oceans  whose  depths  lie  in  an  un- 
broken calm  and  waves,  and  whirls, 
and      cyclone      disturbances      pass 


these  mountain  ranges,  as  they  suspect  they  con- 
nect the  great  ranges  in  the  eastern  and  western 
hemispheres  and  form  a  ridge  of  elevated  land 
entirely  around  the  world.  The  existence  of  these 
ridges,  if  established,  may  reveal  facts  as  yet  un- 
known concerninti  the  geologic  history  of  the  world. 
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llirough  and  tliniugh  it  rallior  llian  skim 
alotii;-  its  surface.  Tlicsc  cliaiii^cs  dc- 
])cn(l  ii])on  tlie  seasons  and  are  also 
ijreatly  intlnenced  !iy  land  areas  and 
mountain  chains. 

Tiie  atmosphere  extends  around  the 
earth  in  one  continuous  mass  and 
is  consequently  a  dynamical 
unit.  Therefore,  in  order  to 
learn  the  exact  laws  of  its 
currents  and  changes,  it  is 
necessary  to  have  observa- 
tions made  at  all  parts  of  the 
earth.  This  is  one  of  the 
reasons  why  men  have  gone 
into  high  latitudes  to  make 
meteorological  observations,  and 
they  will  undoubtedly  go  there 
many  times  in  the  future. 
In  fact,  it  is  to  be  expected 
that  meteorological  stations 
will  soon  be  maintained  both 
on  the  most  northerly  por- 
tions of  land  on  the  earth 
and  also  on  the  Antarctic  Continent. 
Already  the  project  is  being  corfiidered 
by  Peary  and  other  scientific  men. 

The  importance  of  learning  the  laws  of 
the  changes  of  the  weather  is  easily 
appreciated.  If  the  low  temperature  of 
January,  1912,  could  have  been  foretold, 
preparations  could  have  been  inade,  and  a 
great  amount  of  hardship  and  incon- 
venience would  have  been  avoided.  If  it 
were  possible  to  foretell  floods  and 
droughts,  the  saving  to  agriculture  would 
be  almost  beyond  computation.  While  at 
present  it  is  quite  impossible  to  make  any 
long-range  predictions  for  the  weather 
with  any  degree  of  certainty,  there  is 
little  doubt  that  it  will  ultimately  be  pos- 
sible to  do  so.  The  fact  that  ultimate 
success  has  not  yet  been  reached  is  not 
enough  to  discourage  scientific  men.  be- 
cause they  know  the  difficulties  to  be 
overcome  are  great.  They  remember  that 
it  took  more  than  two  thousand  years  to 
learn  the  laws  of  the  motions  of  the 
]3lanets.  which  are  now  so  well  known 
that  their  positions  can  be  predicted  with 
perfect  certainty  for  any  length  of 
time. 

A  considerable  fraction  of  the  land  sur- 
face of  the  earth  has  been  more  or  less 
modified  by  the  action  of  glaciers.  For 
example,  some  tens  of  thousands  of 
years    ago   great    sheets    of    ice   pushed 


Captain  Robert  F.  Scott 

He  was  a  fine  example  of  the 
intelligent  type  of  men  who 
liave  devoted  themselves  to 
polar  exploration  with  scientific 
purpose  and  understanding. 


down  from  Labrador  and  the  table-lands 
of  C"anada  across  the  regions  now  occu- 
pied by  the  Great  Lakes,  and  extended 
as  far  south  as  the  Ohio  and  Missouri 
Rivers.  The  former  existence  of  these 
mighty  glaciers  is  inferred  from  the  fur- 
rows they  gouged  out,  the  hills 
the)'  heaped  up,  and  the 
boulders  and  other  materi- 
als wdiich  were  brought  into 
a  region  to  which  they  were 
foreign.  It  is  perfectly  ob- 
vious that,  in  trying  to 
reconstruct  what  may  have 
been  the  condition  of  the 
world  in  the  part  in  which 
we  live,  it  would  be  most  help- 
ful if  we  coidd  observe  glaciers 
now  in  action  on  such  an 
immense  scale.     Small  ones 


are  now  sliding  down  the 
mountain  sides  and  val- 
leys in  Switzerland,  as  well 
as  in  many  other  temperate 
regions  of  the  earth ;  but  the  scale  of 
their  activity  is  so  dififerent  from  that 
of  those  which  once  covered  thou- 
sands of  square  miles  in  North  Amer- 
ica, that  they  do  not  teach  us  much 
of  the  conditions  which  then  prevailed. 
One  of  the  interesting  questions  in  this 
connection  is  how  great  the  slope  of  the 
surface  must  have  been  in  order  that  the 
ice  might  creep  along  in  a  semi-fluid 
fashion  for  these  hundreds  of  miles.  A 
partial  answer,  at  least,  to  many  of  these 
questions  can  be  obtained  from  a  study 
of  the  great  glacier  which  covers  nearly 
all  of  Greenland,  and  of  the  immensely 
greater  ones  which  bury  tiie  Antarctic 
Continent. 

At  about  the  latitude  of  the  Antarctic 
Circle,  immense  floes  of  pack  ice  are 
ordinarily  encountered.  Southwest  of 
Cape  Horn  they  extend  to  the  south  for 
a  distance  of  fifty  or  a  hundred  miles, 
after  which  open  water  containing 
numerous  icebergs  is  usually  encoun- 
tered. There  seems  to, be  a  great  gulf 
here  in  the  Antarctic  Continent  which  is 
known  as  Ross  Sea.  It  is  bordered  on 
the  south  by  a  perpendicular  wall  of  ice 
averaging  about  one  hundred  and  fifty 
feet  in  height  and  having  a  length  of 
more  than  four  hundred  miles.  This  wall 
of  ice  has  been  found  to  be  the  continua- 
tion of  one   of   the   great   land  glaciers 
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which  has  pushed  far  out  to  sea.  One 
of  the  problems  Antarctic  explorers  en- 
counter is  that  of  determining"  how  fast 
this  glacier  moves,  and  whether  at  the 
present  time  it  is  receding  or  advancing. 
The  first  of  these  questions  can  not  at 
present  be  answered,  but  the 
ice  barrier,  or  front  wall  of 
the  glacier,  has  receded  to- 
ward the  land  about  forty 
miles  since  it  was  first  dis- 
covered by  Captain  Ross 
in  1841.  This  seems  to  indi- 
cate that  glaciation  on  the 
earth  at  the  present  time  is  on 
the  decline.  The  same  conclu- 
sion is  supported  by  observations 
in  the  Arctic  Region,  by  the  moun 
tain  glaciers  of  Switzerland 
and  many  others,  though  it 
must  be  added  that  some 
glaciers  are  now  advancing. 
It  is  probable  that  we  shall  be  able  to 
determine  from  the  study  of  present 
glaciers  and  their  extent  in  recent 
geological  times  whether  the  climate 
is  getting  slowly  warmer  or  colder. 
So  far  as  the  study  of  glacial  phe- 
nomena has  been  carried,  it  seems  to 
indicate  that  the'  climate  of  the  middle 
and  higher  latitudes  is  at  present  becom- 
ing slowly  warmer.  If  this  is  so,  we  may 
look  forward  to  some  thousands  of  years 
of  conditions  favorable  for  the  develop- 
ment of  high  civilization  in  the  northern 
parts  of  North  America,  Europe,  and 
Asia.  In  attempting  to  get  an  adequate 
idea  of  what  the  future  climatic  condi- 


Rear  Admiral  Robert  E. 

Peary 
Discoverer  of  the  North  Pole, 


tions  will  probably  be,  there  will  be  much 
occasion  to  make  use  of  the  facts  regard- 
ing the  more  extreme  conditions  of  the 
Polar  Regions. 

The  Antarctic  Continent  is  of  particu- 
lar importance  from  a  geological  point  of 
view.  By  studying  the  fossils 
which  are  buried  in  its  rocks,  it 
will  probably  be  possible  to 
determine  whether  it  for- 
merly had  land  connection 
with  other  continents.  From 
a  study  of  these  fossils  it 
will  also  be  possible  to  deter- 
mine something  of  its  climatic 
conditions  in  remote  geological 
ages.  The  discovery  of  small 
deposits  of  coal  by  Shackleton 
means  of  course  that  at  one 
time  those  regions  enjoyed 
a  temperate  climate  and  that 
vegetation  flourished  there. 
One  of  the  questions  of  great  interest 
and  importance  is  the  length  of  time  the 
earth  has  existed.  There  are  many  meth- 
ods of  approaching  this  problem,  but  all 
are  beset  with  enormous  difficulties.  At 
the  present  time  the  age  of  the  earth  can 
not  be  determined  with  any  high  degree 
of  approximation,  though  it  is  certain 
that  it  is  a  number  of  tens  of  millions,  if 
not  some  hundreds  of  millions,  of  years 
old.  One  of  the  difficulties  comes  from 
the  fact  that  the  materials  of  the  earth's 
surface  in  most  places  have  been  worked 
over  and  over  again  by  geological 
agencies.  For  example,  there  have  been 
several  generations  of  mountains  in  the 


Ihe  ereat  Beardmore  Glnri.T  up  which  Cart.  Scntt  and  his  party  passed  in  December.  1911.     Frnm  information  regard 

inu  these  polar  glaciers,  scientists  hope  to  learn  new  and  important  facts  about  the  world's  history  at  the  time  enormous 

glaciers  covered  lart'e  parts  of  the  temperate  zones. 
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westoin  part  of  the  United  States,  the 
remains  of  the  earliest  having  ij-one  partly 
into  the  succeeiHnij  generations.  It  is 
clear  that  it  would  be  ditlicult  to  find 
from  this  tangled  mass  of  evidence  the 
length  of  time  required  for  all  the 
changes  to  taUe  place;  but  in  the  polar 
regions,  the  conditions  have  probably 
been  on  the  whole  very  much  sim])ler. 
Doubtless  for  a  considerable  fraction  of 
the  whole  time  these  areas  have  been  so 
covered  with  snow  and  ice  that  the  dis- 
integrating effects  of  air  and  water  have 
been  at  a  minimum.  It  is  probable  that 
because  of  this  simplicity,  it  will  be  pos- 
sible to  throw  some  light  on  such  great 
geological  problems  as  that  of  the  age 
of  the  earth. 

The  earth  is  in  a  general  way  a  great 
magnet,  whose  magnetic  poles  are  a  few 
hundred  miles  from  the  terrestrial  poles. 
It  is  fortunate  for  navigation  that  the 
earth  is  a  magnet,  for  otherwise  sailors 
who  are  out  of  sight  of  land  could  not 
determine  their  directions  except  when 
the  heavenly  bodies  are  visible.  The 
reason  why  the  earth  is  a  magnet  and  the 
precise  character  of  its  magnetism  are  yet 
unknown.  The  magnetic  needle  does  not 
in  general  point  exactly  north  or  south, 
but  has  many  local  variations  doubtless 
due  to  the  internal  constitution  of  the 
earth.  When  the  magnetic  condition  of 
the  earth  is  fully  determined,  the  results 
may  be  of  the  highest  importance,  for 
example,  in  locating  great  deposits  of 
iron.  If  the  human  race  shall  use  in  the 
thousands  of  generations  which  are  to 
follow  as  much  iron  as  is  being  used  at 
the  present  time,  the  importance  of  this 
becomes  evident.  The  earth's  magnetism 
is  considered  of  so  much  general  scientific 
importance  at  present  that  all  the  prin- 
cipal governments  of  the  world  are  mak- 
ing observations  of  it,  and  The  Carnegie 
Institution  of  Washington  is  spending 
nearly  one  hundred  thousand  dollars  a 
year  on  investigations  in  this  direction. 

It  seems  not  unlikely  that  a  study  of 
the  earth's  magnetism  will  lead  to  a  dis- 
covery of  the  first  magnitude  respecting 
possibly  the  nature  of  matter  and  elec- 
tricity. The  very  fact  that  at  the  present 
time  it  is  quite  unexplained,  while  it  is  an 
easily  observed  phenomenon,  means  that 
our  knowledge  in  such  directions  is  quite 
deficient.    But  when  it  becomes  complete 


it  will  be  an  important  achievement.  In 
making  it  complete,  observations  in  the 
polar  regions,  especially  in  the  neigh- 
borhood of  the  magnetic  poles,  will  prob- 
ably play  an  important  part. 

Another  phenomenon  which  is  prob- 
ably associated  with  the  magnetism  of 
the  earth  is  those  mysterious,  ([uivering 
lights  which  are  known  in  the  north  as 
the  Aurora  Borcalis,  and  in  the  south 
as  the  Aurora  Australis.  They  can  best 
be  studied  in  high  latitudes.  From  obser- 
vations of  the  more  definite  streamers 
made  at  some  distance  apart,  the  height 
of  the  atmosphere  can  be  determined.  In 
fact,  this  is  one  of  the  best  means  of 
measuring  how  high  its  more  tenuous 
parts  extend. 

The  tides  of  the  ocean  are  produced  by 
the  moon,  and  to  some  extent  by  the  sun. 
Their  magnitudes  depend  upon  the  in- 
tensity of  the  forces  which  the  moon  and 
sun  exert,  upon  the  shape  of  the  ocean 
basins,  and  upon  the  rigidity  of  the  earth. 
While  the  causes  of  the  tides  are  fully 
understood  and  while  they  can  be  pre- 
dicted in  a  general  way,  they  present, 
nevertheless,  many  puzzling  questions.  In 
order  to  answer  these  questions  it  is 
necessary  to  have  accurate  and  long-con- 
tinued tidal  observations  made  at  all  parts 
of  the  earth.  For  this  reason  alone  it  is 
important  to  have  tidal  observations 
made  in  the  polar  regions. 

There  is  an  importai  t  question  con- 
nected with  tidal  phenomena  which  can 
be  answered  better  from  observations 
made  in  high  latitudes  than  from  those 
made  in  any  other.  That  question  per- 
tains to  the  rigidity  of  the  earth.  The 
reason  that  observations  made  in  high 
latitudes  are  particularly  important  in 
answering  this  question  is  that  its  solution 
depends  mostly  on  the  consideration  of 
tides  whose  period  is  two  weeks.  These 
tides  are  due  to  the  monthly  northward 
and  southward  motion  of  the  moon.  This 
produces  a  corresponding  northward  and 
southward  motion  of  the  tidal  forces  and 
causes  the  so-called  fortnightly  tides. 
These  tides  are  conspicuous  in  high  lati- 
tudes and  are  observed  there  to  the  great- 
est advantage  because  there  they  are  not 
so  much  tangled  up  with  other  tides. 

Tidal  observations,  as  well  as  a  num- 
ber of  other  things,  now  prove  that  the 
earth  is  solid  through  and  through  and 
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Devil's  Glacier.  9100  feet  above  sea  level, 
where  Captain  Scott  and  his  party  lost 
their  lives.  Professor  Moulton  believes  that  witliin 
twenty-five  years  meteorological  and  magnetic  observrt. 
tories  will  be  established  on  these  far  southern  and  north- 
ern land  masses,  and  that  they  will  be  of  great  aid  in 
determining  the  laws  of  atmospheric  changes,  which  will 
form  the  basis  for  long-range  weather  predictions. 


on  the  average  more  rigid  than  steel. 
This  conclusion  is,  of  course,  quite  at 
variance  with  that  formerly  held  when 
it  was  supposed  that  the  earth  is  com- 
posed of  a  relatively  thin  crust  floating 
on  a  liquid  interior.  It  does  not  mean, 
though,  that  the  interior  of  the  earth  is 
not  hot.  As  a  matter  of  fact,  its  tem- 
perature is  very  high  and  far  beyond  the 
melting  point  of  ordinary  substances,  but 
in  the  depths  of  the  earth  they  are  held 
in  the  solid  state  by  the  enormous  pres- 
sure to  which  they  are  subjected. 

One  of  the  great  problems  of  the 
biologist  is  to  find  out  how  and  to  what 
extent  plants  and  animals  change  under 
changing  environment.  In  some  respects 
thf  polar  regions  are  particularly  good 
"places  to  make  discoveries  in  this  direc- 
tion. It  is  certain  from  the  remains 
which  have  been  found  that  once  at  least 
they  enjoyed  a  temperate  climate.  In 
those  days  plant  and  animal  life  flour- 
ished there  in  abundance  and  was 
adapted  to  its  environment.  When  the 
climatic  conditions  began  to  become 
colder  and  less  congenial,  these  organ- 
isms found  themselves  subject  to  steadily 
changing  conditions.  Some  of  the  forms 
of  life  entirely  perished,  and  others  were 


The  South  Pole  (marked  by  the  Norwegian  flag)  photo- 
graphed on  the  day  it  was  discovered.  December  14.  1911. 

modified  so  as  to  be  able  to  live  in  their 
altered  surroundings.  What  actually 
happened  can  be  determined  from  the 
fossil  remains  deposited  in  the  rocks  and 
the  species  of  animals  which  still  exist. 

The  record  of  life  in  the  south  polar 
regions  will  have  to  be  made  out  almost 
entirely  from  the  fossil  forms  because  the 
climatic  conditions  on  the  Antarctic  Con- 
tinent are  now  so  severe  that  all  its  mam- 
mals have  entirely  perished.  No  white 
bears  climb  over  its  great  ice  fields  and 
no  foxes  scurry  across  its  frozen  wastes, 
but  many  kinds  of  whales  and  seals  are 
found  in  the  waters  which  wash  its 
shores.  Unfortunately  most  of  the  whales 
are  of  a  useless  kind.  The  most  numer- 
ous ones,  known  as  the  "Killers",  are  so 
abundant  and  so  ferocious  that  it  is  said 
hardly  a  seal  is  found  which  does  not 
bear  the  marks  of  their  murderous  teeth. 
Vegetation  on  the  Antarctic  Continent  is 
now  represented  only  by  a  few  low  forms 
of  mosses  and  lichens. 

Animal  life  is  still  abundant  on  the 
coasts  of  Greenland  and  on  the  smaller 
islands  of  the  Arctic  Sea.  It  is  this  fact 
alone  which  enables  the  Eskimos  to  main- 
tain their  existence  in  those  northern 
regions.     Even  at  the  extreme  northern 
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ciul   of  Greenland,   where  glaciers  push  has    learned    have   been    obtained    at   an 

out    into   the    Arctic    Sea,    Peary    found  enormous  cost. 

musk  oxen,  and  on  a  bit  of  rocky  soil  For  example,  religious  freedom  cost 

some     delicate     blossoms     which     there  Europe  generations  of  bloody  and  bar- 

"Blush  unseen  and  waste  their  perfume  baric  war.     If  such  a  question,  which 

on  the  desert  (Arctic)  air".  now  seems  quite  beyond  debate,  was 

Even  if  it  is  admitted  from  the  fore-  settled  only  at  the  expense  of  millions 

going  that  polar  explorations  may  be  of  of  lives,  how  little  we  ought  to  count 

great  benefit  to  science,  the  question  may  the  cost  yet  incurred  in  searching  for 

still  be  asked  whether  what  has  been  so  the    scientific    truths    which    not    only 

far  achieved  has  been  worth  what  it  cost,  make  our  physical  lives  worth   while. 

It  must  be  confessed  that  the  cost  has  but  which  satisfy  our  minds  by  giving 

been  great;  but  as  we  study  history,  we  us  glimpses  of  things  reaching  almost 

find  that  all  the  valuable  things  mankind  from  eternity  to  eternity. 


Dirge  For  A  Soldier 

Close  his  eyes;  his  work  is  done! 

What  to  him  is  friend  or  foeman. 
Rise  of  moon  or  set  of  sun. 

Hand  of  man  or  kiss  of  woman? 

Lay  him  low.  lay  him  low. 

In  the  clover  or  the  snow ! 

What  cares  he?    He  cannot  know; 
Lay  him  low! 

As  man  may,  he  fought  his  fight. 

Proved  his  truth  by  his  endeavor; 
Let  him  sleep  in  solemn  might. 

Sleep  for  ever  and  forever. 

Lay  him  low.  lay  him  low. 

In  the  clover  or  the  snow! 

What  cares  he?    He  cannot  know; 
Lay  him  low! 

Leave  him  to  God's  watching  eye; 

Trust  him  to  the  hand  that  made  him. 
Mortal  love  weeps  idly  by; 

God  alone  has  power  to  aid  him. 

Lay  him  low,  lay  him  low. 

In  the  clover  or  the  snow! 

What  cares  he?    He  cannot  know; 
Lay  him  low! 

— Georcjk  H.  Boker. 


TIMING  THE   MOTIONS  OF  A  WORKMAN   BY   MEANS  VV 
THE  MOVING  PICTURE  CAMERA 


MOVIES"    SPEED    UP    LABOR 


By 

p.    HARVEY    MIDDLETON 


IN  the  factory  of  a  manufacturing 
company  at  Providence,  Rhode 
Island,  it  was  decided  recently  to  call 
into  service  the  moving  picture 
camera  man  to  speed  up  labor.  This 
was  at  the  suggestion  of  a  modern  busi- 
ness expert. 

As  a  preliminary,  the  first  task  was  to 
make  an  organization  chart  showing  the 
exact  locations  of  the  various  depart- 
ments of  the  factory,  and  of  every  ma- 
chine on  every  floor.  Then  a  "route 
engineer"  examined  minutely  every  prod- 
uct in  the  factory,  from  raw  material  to 
finished  machine,  and  made  a  survey  of 
the  administrative  offices. 

Next,  a  model  was  built  of  the  plant, 
and,  with  tapes  of  different  colors,  the 
manner  in  which  the  various  parts  under 
construction  passed  from  department  to 
department  was  shown.  By  following 
the  course  of  a  string  of  a  certain  color, 
one  could  see  instantly  the  progress  of 


that  material  in  its  different  forms. 
"Waste  motions,"  caused  through  the 
inconvenient  situation  of  the  various  de- 
partments through  which  a  given  piece 
of  machinery  must  pass,  were  thus  clearly 
outlined.  Then  began  the  work  of  short- 
ening the  strings,  or,  in  other  words, 
arranging  the  departments  in  the  natural 
order  of  the  material's  progress. 

Finally  the  moving  picture  machine 
was  called  into  play.  It  made  its  debut 
in  the  assembling  of  a  braiding  machine. 
The  various  parts  of  this  machine  came 
from  the  different  departments  of  the 
factory,  and  the  assembler  was  con- 
fronted with  the  complicated  task  of  put- 
ting them  together.  The  method  pre- 
viously in  vogue  was  for  the  assembler 
to  take  the  base  of  the  machine,  hunt 
around  for  the  first  support,  put  it  in 
position,  then  hunt  around  for  the  second 
piece,  put  that  in  place,  and  so  on  until 
the  completed  machine  stood  ready   for 
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the  testers.  Apparently  tlie  assembler 
was  an  efficient  workman,  and  did  not 
waste  a  minnte  of  his  time. 

The  experts  spent  a  day  or  so  watchint; 
this  operation.  Then  they  set  up  the 
movint,''  |)ictnre  camera  and  photographed 
the  entire  process.  They  developed  the 
film,  and  then  studied  it  carefully.  As  a 
result,  they  invented  a  frame,  standini^ 
at  a  convenient  height  from  the  floor. 
This  frame  they  provided  with  hooks 
placed  at  regular  intervals,  and  num- 
bered. Then  they  numbered  the  various 
parts  of  the  machine  to  correspond. 

A  boy  was  employed  to  receive  all  the 
parts  as  they  came  from  the  factory  and 
place  them  on  this  frame  in  a  certain 
order  which  made  each  piece  to  be  used 
next  the  most  convenient  one  for  the 
assembler  to  reach.  By  using  a  stand  of 
convenient  height,  the  assembler  was 
saved  the  exertion  of  reaching  too  high 
or  stooping  too  low.  In  a  few  days  the 
assembler  was  building  that  machine  in 
less  than  a  quarter  of  the  time  he  had 
formerly  co:isumed  on  exactly  the  same 
job,  and  he  was  enthusiastic  about  the 
new  system,  for  it  enabled  him  to  ma- 
terially increase  his  earning  power. 

Then  the  moving  picture  machine  was 
used  to  make  a  record  of  the  process  of 
handling  incoming  coal  and  outgoing 
ashes,  and  a  saving  in  the  route  traveled 
of  seventy-five  per  cent  was  made  pos- 
sible, with  a  resulting  heavy  saving  in 
labor.  Another  device,  invented  after  a 
study  of  the  films  recording  an  intricate 
operation,  reduced  the  time  consumed 
from  thirty-seven  and  one-half  minutes  to 
eight  and  one-half  minutes,  and  this 
without  in  any  way  "speeding  up"  the 
workman. 

"The  system  does  not  drive  the  oper- 
ative, as  many  people  suppose,"  said  the 
general  manager,  in  discussing  the  sub- 
ject. "The  old-fashioned  foreman  grew 
angry  if  he  saw  an  operative  stop  for  an 
instant.  To  see  one  sitting  around  idle 
would  bring  on  a  brainstorm.  But  under 
this  system,  if  an  operative  is  doing  noth- 
ing, nobody  pays  any  attention  to  it,  be- 
cause it  is  known  that  there  must  be 
constant  resting  spells.  In  one  form  of 
work,  loading  pig  iron,  a  business  ex- 
pert's investigations  convinced  him  that 
the  worker  was  most  efficient  if  he  rested 
fifty-seven  per  cent  of  the  time.     Every 
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task  has  a  proportion  of  active  work  and 
complete  rest  under  whicli  it  is  best  per- 
formed. It  is  tlie  aim  of  everybody  con- 
nected with  this  system  to  determine 
what  that  proportion  is." 

To  make  the  study  more  exact,  a  clock 
was  placed  beside  the  operative  during 
the    operation    of    the    moving    picture 
camera,    and   the   timepiece   was   photo- 
graphed  in  each  picture.     The  hand  of 
this  clock  revolves  once  in  six  seconds, 
so    that    the    divisions    represent    thou- 
sandths of  a  minute,  and  are  easily  read 
to    half    thousandths.     The     continuous 
motion  j)  i  c  t  u  r  e  film 
thus  furnishes  a  record 
of  times   and   motions. 
The  film  is  studietl  with 
a  magnifying  glass,  so 
that  it  is  not  necessary 
to  project  the  pictures 
on  a  screen. 

A  new  workman  at 
this  Providence  plant  is 
taken  into  the  factory's 
"movie"  show,  and 
given  a  pictorial  dem- 
onstration of  the  man- 
ner in  which  a  skilled 
workman  performs  the 
work  he  has  to  do. 
When  the  "g  r  e  e  n" 
hand  has  been  at  work 
a  few  days,  he  attends 
a  second  demonstra- 
tion, in  which  he  sees 
himself  at  work,  and 
his  faults  are  shown  by  comparison  with 
the  record  of  the  skilled  workman. 

"This  micro-motion  study  furnishes  a 
means  for  the  transference  of  skill  from 
man  to  machine,"  the  general  manager 
further  stated.  "It  also  furnishes  a 
means  for  the  transference  of  skill  from 
the  man  who  has  it  to  the  man  who  has 
never  had  it.  We  have  used  micro- 
motion study  for  determining  the  correct 
times  of  the  best  motions  in  many  differ- 
ent kinds  of  work,  and  have  found  that 
it  is  the  least  expensive  as  well  as  the 
only  accurate  method  of  recording  indis- 
putable motion  and  time  study  data.  It 
can  be  applied  to  operations  that  are  done 
so  rapidly  that  the  eye  cannot  follow  the 
motions.  It  has  stood  every  test  and 
exactly  fills  the  bill.  The  apparatus  can 
be  set  in  position  in  less  than  an  hour  in 
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Parts  of  a  Mechanism  Arranged  for 
Assembling  bv  the  Worker 


any  part  of  the  shop,  and  the  records 
taken.  After  that  the  records  can  be 
studied  at  leisure  any  number  of  times. 
Some  day  I  believe  we  will  have  a  library 
full  of  records  of  the  correct  times  and 
motions,  which  will  be  classified  and 
arranged  so  that  they  can  be  used  as  the 
basis  of  all  time  study. 

"From    the   very    first,    we   have   had 
hardly  any  opposition  from  our  men,  and 
a  pleasing  feature  of  the  installation  of 
the  system  has  been  a  series  of  weekly 
conferences  of  managers,  foremen,  and 
operatives,  at  which  every  phase  of  the 
system     has     been 
threshed  out.  The  most 
■  painstaking      efficiency 

engineer  could  not' lave 
studied  the  opei  itions 
more  earnestly  than 
have  the  operatives  in 
our  plant.  They  have 
devoted  both  their 
spare  time  and  their 
working  hours  to  in- 
creasing their  efficiency 
and  earning  power  by 
the  new  method." 

In  the  experts'  plan- 
ning room,  every  phase 
of  every  process  was 
worked  out  so  that  the 
departments  would  feed 
each  other  without 
waste  of  time,  in  order 
to  ensure  that  the 
moment  an  operative  is 
ready  for  material,  that  material  will  be 
ready  for  him.  And  the  arrangement  of 
that  material  was  the  subject  of  earnest 
thought.  If  the  subject  under  investiga- 
tion was  bench  work,  a  portable  bench 
was  arranged  on  one  side,  an  exact  place 
for  the  product  on  the  other,  with  tools 
arranged  in  front  of  the  operative. 

In  this  planning  room,  the  route  clerk 
lays  out  the  route  which  the  work  must 
travel  through  the  shop,  determining  the 
entire  transportation  career  of  the  ma- 
terial from  the  time  it  is  unloaded  from 
the  siding  until  it  leaves  the  factory  as  a 
finished  product.  The  instruction-card 
clerk  prepares  the  order  cards,  and  gives 
directions  to  the  tool  room  to  furnish  at 
the  proper  time  the  tools  required,  and 
to  the  stock  room  to  furnish  the  materials. 
The  time-and-cost  clerk  keeps  the  record 
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iif  the  job.  rccordinsj  the  time 
it   iK'cu])ie(l,  and   tiie  hDiiiisc- 
eariieil   by    tlie   exjiert   work- 
man.    Another  functionary. 
called  the  "discii)Hnarian," 
is  charsjed  witli  the  duty 
of  engaging-  liands  and 
settling    all    differences 
of   opinion    between 
foremen  and  their  sub- 
ordinates. • 

There  is  also  a  "speed 
boss,"  but  he  simply  exists 
for  the  purpose  of  adjust- 
ing all  the  machines  to  the 
speed   at    which   it   has   been 
found     by     moving     picture 
study  that  the  workman  can 
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operate  most  efificiently.     His 
work  is  aided  by  the  "repair 
boss,"  whose  duty  it  is  to  ad- 
just and   overhaul   the  ma- 
chinery, and  thus  prevent 
costly  breakdowns.    Then 
there  arc  insjiectors  who 
watch  the  various  proc- 
esses   of    luanufacture, 
devoting   special   atten- 
tion   to    the    first    part 
made  in  any  process,  to 
see  that  it  conforms  ab- 
solutely   to    the    specifica- 
tions.     When    tin's    is   done, 
tiie    subsequent  dupli- 
cates     need      little      inspec- 
tion. 


There  are  truths  which  are  not  for  all  men,  nor 
for  all  times. — Voltaire. 


Self-reliance  is  all  right,  but  independence  is  out 
of  the  question.  No  man  gets  along  in  life  without 
the  co-operation  and  support  of  other  men. 

—  The  Fra. 

Energy  will  do  anything  that  can  be  done  in  this 
World;  and  no  talents,  no  circumstances,  no  oppor- 
tunities will  make  a  two-legged  animal  a  man  with- 
out it. — Goethe. 


i^  iitJw 


The  Steel 

Bottle  on 

His  Back 

Contains 

Oxygen 


DIVING  WITHOUT  HOSE 

IN  Germany,  the  new  Draeger  apparatus 
is  the  latest  for  those  who  explore  the 
bottom  of  the  sea.  The  diver  carries  on 
his  back  a  pair  of  steel  bottles  containing 
highly  compressed  oxygen,  and  another 
cylinder  containing  chemicals  for  absorb- 
ing the  carbonic  acid  gas  from  the  lungs. 
The  impure  air  breathed  out  is  sent  by 
piping  into  the  absorbing  chamber  and 


SINKING  BENE,\TH  THE   WAVES 
No  air  attachment  is  required. 

the  carbonic  acid  is  there  eliminated. 
Then  a  small  amount  of  oxygen,  just 
enough  to  renew  the  air,  is  added,  and 
the  freshened  atmosphere  goes  to  a  little 
compartment  in  the  helmet  directly  in 
front  of  the  nose  and  mouth,  so  that  the 
diver  can  always  breathe  pure  air.  In- 
ventors have  been  trying  for  some  time 
past  to  produce  an  apijaratus  for  the  use 
of  divers  which  will  allow  them  to  work 
under  water  and  at  the  same  time  be  in- 
dependent of  any  outside  air  supply.  By 
the  system  commonly  in  use,  air  is  con- 
stantly sent  down  to  the  diver  by  the  use 
of  a  pump  mounted  on  a  boat,  or  on  land, 
so  that  the  diver  is  connected  by  hose 
with  those  above  in  all  cases. 

SUGAR  CANE  HARVESTER 

IN  an  effort  to  win  a  prize  of  $2,000 
offered  by  the  Louisiana  Sugar  Plant- 
ers' Association  more  than  twenty  years 
ago,  a  citizen  of  New  Orleans  has  in- 
vented a  sugar  cane  topper  and  harvester, 
which  is  declared  to  be  the  first  to  be 
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Sugar  Canf.  Harvfster  in  Opkration  on 
Plantation  in  Louisiana 


the    entire 


operated  successfully 
in  tlie  cane  fields  of 
the  South. 

The  machine,  which 
is  automatic,  is  pro- 
pelled by  a  60-horse- 
p  o  \v  e  r  g;asoline  eu- 
.^•ine.  The  eleven 
rollers  in  the  up]icr 
framework  take  the 
cane  in  a  swath  of 
width  varying  from 
one  to  three  feet,  ac- 
cording to  density  of 
the  cane  and  thickness 
of  the  stalks.  As  the 
cane  goes  throng  h 
these  rollers,  it  is  cut 
by  kniveS;  set  to  the 
width  of  the.  rollers' 
swath.  One  man  controls 
machine. 

As  the  stalks  are  lifted  up  and  pass'  the 
rollers,  all  leaves  are  caught — in  much 
the  same  way  that  rotary  brushes  on  a 
street  sweeper  picks  up  particle's  of 
debris  from  the  asphalt — and  stripped 
from  the  cane.  The  top  bunch  of  leaves 
also  is  cut  ofif,  and  the  stalks  are 
deposited  on  a  following  or  trailer 
wagon,  all  ready 
the  mill. 

The  emigration  of  plantation  negroes 
from  the  farm  to  the  city  is  responsible 
for  the  necessity  for  a  mechanical  cane 
iiarvester.  which  was  felt  last  year  to 
such  an  extent  in  the  South 
that  for  a  time  planters 
feared  they  would  lose  a 
large  percentage  of  their 
cane  crops.  The  new  in- 
vention promises  to  obviate 
all  such  difificulties. 


NEW  MAIL  EX- 
CHANGE DEVICE 


to  go  to  the  crushers  in 


IMPRESSED  by  the  dan- 
*■  ger  arising  from  the 
throwing  of  mail  bags  out 
of  the  cars  while  they  were 
in  rapid  motion,  a  Western 
postmaster  has  invented  a 
new  mail  exchange  device. 
Tests  made  on  the  railroads 


.^s  THE  Mail  Exchangk  Stand 
ARD  Ordinarily  .Appears 


have  proved  entirely 
successful  and  it  is 
now  in  every  day  op- 
eration. 

The  a])paratus  con- 
sists of  a  cone-shaped 
tower  rising  out  of  a 
base  of  cement,  about 
fifteen  feet  from  the 
g  r  o  u  n  d,  and  s  u  r- 
rounded  by  a  small 
\  platform.  This  stand- 
iard  or  crane  has  a 
-^  pair  of  horns  set  in  a 
cradle  at  the  extreme 
\top  of  the  apparatus, 
the  horns  making  a 
circle  on  the  side  to- 
ward the  railway 
tracks.  The  tips  of 
the  horns  overlap  about  four  feet,  and  the 
ends  of  the  horns,  or  fingers,  point  one 
up  and  the  other  down  the  track.  The 
horns  have  a  break  or  joint  in  theiu,  this 
being  about  four  feet  from  the  tip.  Below 
the  horns,  attached  to  the  standard,  point- 
ing toward  the  track,  is  the  delivery  arm. 
Inside  the  car  a  track  is  run  along  the 
roof  over  the  center  of  the  door,  from 
one  side  of  the  car  to  the  other.  In  this 
tract  is  a  steel  carriage  on  wheels,  with  a 
delivery  arm  at  either  end.  This  is 
attached  to  a  hook  which  is  fastened  to 
the  forward  side  of  the  door  of  the  car. 
When  this  delivery  arm  is  ]  ushed  out,  it 
sets  the  hook  in  position  for  exchange. 

A  man  at  the  station  fast- 
ens a  mail  bag  to  an  espe- 
cially prepared  ring.  This 
ring  he  puts  into  a  slot  at 
the  end  of  the  delivery  arm 
on  the  standard,  the  horns 
and  delivery  arm  at  this 
time  being  horizontal.  He 
then  folds  in  one  of  the 
fingers  of  the  horn,  leaving 
the  other  one  pointed  out  in 
the  direction  from  which 
the  train,  which  is  to  take 
the  mail,  is  coming. 

On  the  car.  the  mail  man 
attaches  the  mail  bag  to  be 
delivered  to  a  similar  ring, 
and  puts  this  ring  onto  the 
delivery  arm  of  the  car. 
When  he  is  approaching 
the     station     or     place     of 


exchange,  he  pushes  the  sack  along  the 
track  in  the  car,  out  of  the  door.  This 
latches  in  the  door  and  retains  the  deliv- 
ery arm,  with  the  bag  suspended  out  of 
the  door,  in  the  proper  position  for  ex- 
change, the  catcher  hook  having  been  set 
at  the  same  time  and  with  the  same 
motion. 

■  As  the  train  approaches  the  standard, 
the  point  of  the  catcher  hook  passes 
through  the  ring,  to  which  is  attached 
the  bag  suspended  on  the  delivery  arm  of 
the  standard,  dragging  the  bag  from  the 
standard,  and  whirling  it  into  the  car. 
During  this   operation,   the  horn  of  the 

standard  has 
passed 
through  the 
ring  which 
was  hanging 
from  the  de- 
livery arm  on 
the  car.  This 
ring,  with  the 
bag  attached, 
swings 
around  the 
horn  and 
stops  when  it 
reaches  the 
standard.  The 
weight  of  the 
bag  going 
around  the 
horn  of  the 
catcher  is  sufficient  to  cause  the  horns  to 
bend  back  and  assume  a  position  of  about 
forty-five  degrees,  thus  making  the  clear- 
ance on  the  track  absolutely  safe.  The 
rings  are  so  arranged  that  only  a  moment 
is  taken  in  fastening  them  from  the 
catcher  hook  to  the  horns  of  the 
standard. 

The  device  is  another  aid  in  improving 
the  service  of  our  fast  mail  trains.  Its 
general  use  is  expected  to  follow  very 
shortly. 


The  Standard  with  a  Bag 

.■\TTACHED 


DISK  TO  GUIDE  MOTORISTS 

IN  the  little  city  of  Pomona,  California, 
•*•  an  ordinance  requires  vehicles  to  make 
a  square  turn  at  street  intersections,  as 
many  collisions  and  other  accidents  have 
occurred  by  the  practice  of  cutting  cor- 
ners, 


t     ^1 


The  Autoist  Must  Avoid  the  Disk.  Otherwise  He 
Must  Avoid  the  Constable — If  Ue  Can 


In  order  to  leave  no  doubt  as  to  what 
constitutes  a  square  coiner,  a  large  white 
mark  in  the  shape  of  a  disk  has  been 
painted  on  the  pavement  at  the  principal 
street  intersections,  and  any  driver  whose 
tire  leaves  a  mark  on  that  white  spot  is 
likely  to  find  the  constable  climbing  into 
his  car  with  an  invitation  to  drive  to  the 
justice  court. 

BANK  IN  A  SCHOOL 

T  TNDER  the  guidance  of  Miss  Sallie 
^^  Webb,  a  teacher,  in  one  of  the  pub- 
lic schools  of  Cincinnati,  over  five  hun- 
dred little  boys  and  girls  are  saving 
their  pennies,  nickels,  and  dimes,  and 
putting  them  into  a  school  bank. 

The  first  week  of  the  bank's  existence 
brought  in  over  $185  to  the  credit  of  the 
pupils  and  two  assistants  had  to  be  com- 
missioned to  help  the  teacher-banker  take 
care  of  the  long  line  of  depositors.  The 
children  make  the  deposits  before  school, 
a:  noon,  and  after  school  hours.  So  eager 
are  they  to  place  their  small  coins  in  de- 
posit that  a  long  line  forms  each  day 
after  school  is  dismissed. 

Several  of  the    older    depositors  have 


Cincinnati  Schooi,  Savings  Bank  IJepositors 

Standing  in  Line  to  Havetheir  Spare 

Coins  Entered  to  Their  Credit 
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savings  accounts  of  $10  or  more  to  tlu-ir 
credit.  As  soon  as  the  child's  crecUt  ac- 
count reaches  $20  it  is  taken  out  of  the 
school  bank  and  placed  to  the  child's 
credit  in  one  of  the  regular  savings  banks 
where  it  begins  to  draw  3%  interest. 


EVAPORATED  CRANBERRIES 

riXE  years  ago  a  resident  of  Man- 
■*  Chester.  New  Hampshire,  took  a 
small  kitchen  knife,  a  few  bread  pans, 
and  a  quart  of  cranberries  and  started 
the  evaporated  cranberry  industry.  To- 
day he  is  the  only  man  in  that  line.  The 
berries  are  cut  and  dried ;  that  is  all 
there  seems  to  be  to  it.  It  is  really  a 
simple  process,  yet  it  has  taken  the  manu- 
facturer several  years  to  discover  what 
he  has  learned. 

The  dried  fruit  is  put  up  into  small 
packages  holding  an  ounce  each,  and 
shipped,  ready  to  be  sold  at  any  time  of 
year,  when  the  real  berries  are  out  of 
the  market.  At  Harwichport,  Massachu- 
setts, right  in  the  middle  of  the  cranberry 
growing  area  of  Cape  Cod,  a  factory 
runs  day  and  night  during  the  cranberry 
season.  It  is  asserted  that  evaporated 
cranberries  will  keep  forever — that  is  the 
chief  point  in  their  favor.  It  makes  no 
difference  whatever  about  the  tempera- 
ture, the  climate,  or  the  weather.  The 
past  winter  packages  of  the  berries  were 
sent  out  that  were  put  up  two  years  ago. 
The  average  price  paid  to  the  growers 
is  five  dollars  a  barrel  with  fifteen  cents 
additional  allowed  for  transportation. 
The  empty  barrels  are  sold  to  cultivators, 
who  pay  thirty  cents  each  for  them.  The 
evaporated  fruit  is  sent  almost  every- 
where— to  all  parts  of  the  United  States, 
to  Canada  and  even  to  the  Hawaiian 
Islands  and  Panama. 


A  I'Horo  OF  THE  Deceased  Is  Plackd  in  the 

QPEN'ING    IN   THE  ToMnsTilNK 


PHOTO  GALLERY  IN 
CEMETERY 

MORRTDGEWOCK,  Maine,  has  an 
*■  ^  original  way  of  marking  the  graves 
of  its  dead,  in  the  cemeteries.  The  ordi- 
nary tombstones  are  made  with  a  place 
for  the  photograph  of  the  person  who 
lies  beneath.  A  hole  is  chiseled  into  the 
granite  or  marble  and  the  photograph, 
usually  a  tintype,  is  inserted  and  a  cover 
is  then  placed  over  the  opening.  Any 
one  wishing  to  see  the  likeness  of  the 
jjerson  who  has  died  has  merely  to  lift 
the  cover. 

This  is  an  old  custom  in  Norridge- 
wock  ;  there  is  one  monument,  placed  in 
1865,  on  which  the  photograph  is  as  plain 
as  though  it  were  but  a  year  or  two  old. 

The  Norridgewock  cemetery  was  the 
first  to  adopt  the  method  ;  it  is  said  to  be 
proving  popular  with  other  towns. 

Evidently,  there  still  lingers  in  some 
communities,  the  old-fashioned  but 
healthy  sentiment,  of  wishing  to  keep  in 
touch  by  direct  material  means,  with 
one's  dead.  The  latter-day  practice  of 
cremation  certainly  would  not  meet  with 
favor  with  the  good  citizens  of  Norridge- 
wock. Science  can  not  uproot  all  old 
time  notions,  nor  is  it  best  that  it  should. 


WAREHOUSE   AND  PACKING  RiiOMS  OF  THE  NEW  CRANBERRY   INDUSTRY   AT 
MANCHESTER.  NEW  HAMPSHIRE 


EXPERTS  HAVE  JUDGED  THIS  TREE  TO  BE  BETWEEN   FIVE  AND  SIX  THOUSAND   YEARS  OLD 

It  is  the  Santa  Maria  del  Tule  Cypress,  near  Oaxaca.  Mexico. 


WORLD'S   OLDEST    LIVING   THING 

By 
ROBERT    H.    MOULTON 


ON  the  firing  line  of  the 
Zapata  uprising  in  southern 
Mexico,  in  peril  from  can- 
non fire  and  musketry,  stood 
— and  still  stands — the  old- 
est living  thing  in  the  world — the  famous 
cypress  in  the  churchyard  of  the  village 
of  Santa  Maria  del  Tule.  This  tree  is 
situated  in  the  intendancy  of  Oaxaca,  two 
and  one-half  leagues  east  of  that  city. 

The  disturbances  attending  the  insur- 
rection against  Madero  postponed  tem- 
porarily the  attainment  of  the  supreme 
ambition  held  by  Dr.  Herman  Von 
Schrenk  of  St.  Louis,  which  is  to  deter- 
mine scientifically  the  approximate  age  of 
this  patriarch  of  the  vegetable  kingdom. 


Experts,  judging  by  the  gigantic  bole 
of  the  Santa  Maria  del  Tule  cypress  and 
by  the  slow  growth  of  this  species,  have 
estimated  the  age  of  the  monster  to  be 
between  5,000  and  6,000  years. 

These  figures  are  staggering  to  the 
imagination.  Taking  the  lowest  compu- 
tation, when  the  seed  from  which  the  tree 
sprang  fell  upon  the  earth.  King  Menes 
was  reigning  in  Egypt — 3000  B.  C.  When 
Cheops  drove  his  subjects  with  the  lash 
to  the  labor  of  building  the  Great  Pyra- 
mid, it  was  a  slender  stripling  of  200 
years.  And  it  had  reached  a  lusty  youth 
of  1,500  years,  when  the  Hebrews  made 
their  exodus  from  the  land  of  the  Nile. 

The  discovery  of  America  and  the  con- 
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quest  of  Mexico  by  Cortez  would  seem, 
in  its  life,  thiut^s  of  only  a  few  months 
atjo. 

Tlie  last  scientific  measurement  of  the 
Santa  i\!aria  del  Tule  cypress  was  made 
by  Dr.  \'on  Schrenk  in  1903,  a  century 
after  Humboldt  discovered  it,  while  on 
his  famous  tour  of  equatorial  America. 
Dr.  Von  Schrenk  found  that  its  trunk, 
four  feet  from  the  ground,  had  the 
astoundinsj  .ijirth  of  126  feet. 

I")r.  Yon  Schrenk,  now  an  arhoricultural 
expert  with  a  laboratory  at  the 
Missouri  Botanical  (iarden  in 
St.  Louis,  was,  in 
nected  with  the 
States  Forest- 
ry S  e  r  V  i  c  e . 
While  travel- 
i  n  g  through 
southern 
Mexico,  he  de- 
termined to  in- 
spect the  San- 
ta Maria  del 
Tule  cypress. 
Arriving  at 
the  village,  he 
introduced 
himself  as  an 
official  of  the 
United  States 
Government 
who  wished  to 
examine  the 
famous  tree. 
The  Mayor 
welcomed 
him  with  elab- 
orate c  e  r  e  - 
mony. 

Before  the 
broad  and 
towering    bulk 

of  this  one  life,  which  has  persisted  with- 
out interruption  since  the  date  of  the 
dawning  of  history,  the  visitor  halted  in 
awe.  Had  the  foliaged  creature  possessed 
eyes  and  a  tongue,  what  treasures  of 
information  could  it  have  added  to  the 
annals  of  man!  What  revolutions  in 
Mexico  it  could  have  related ;  what  rises 
and  falls  of  monarchies  and  civilizations 
in  tropical  America ! 

But  flights  of  fancy  gave  way  to  im- 
mediate scientific  duties.     Authorities  on 


The  Girth  of  the  Trunk  is  126  Feet 

The  smaller  photo  shows  a  tablit.  partly  grown  over,  inserted 

100  years  ago. 


trees  had  declared  the  discovery  of  the 
approximate  age  of  this  cypress  to  be  one 
of  the  most  important  problems  in  arbori- 
culture. They  had  exjiresscd  a  hope  that 
the  next  scientist  who  should  visit  the 
ancient  living  monument  would  not  fail 
to  complete  the  evidence  needed. 

The  Mayor  of  Santa  Maria  de  Tule, 
however,  opposed  a  barrier  of  adamant. 
Measure  the  circumference  of  the  tree? 
Surely.  Photograph  it?  Indeed,  yes. 
But  to  take  an  instrument  and  bore  from 
the  trunk  a  plug  two  feet  deej) 
and  one-half  an  inch  in  di- 
ameter? Horrors,  no. 
In  vain  Dr.  Von  Schrenk 
urged  that  this 
experiment 
had  bee  n 
made  h  u  n - 
dreds  of  times 
without  dam- 
age to  trees, 
and  that  by 
counting  the 
rings  shown 
on  the  plug  he 
could  learn  th'j 
tree's  average 
rate  of  growth 
and  thus  solve 
one  of  t  h  e 
great  .scientific 
problems  o  f 
the  world.  The 
Mayor  was  all 
humility  a  n  <1 
submissive- 
n  e  s  s  .  Any- 
thing he  pos- 
sessed was  at 
the  disposition 
of  the  distin- 
guished United 
touch    the    tree  he 


States  ofificial.      But 
should  not. 

So  Dr.  Von  Schrenk  was  compelled  to 
content  himself  with  measuring  the  bole, 
and  with  taking  from  the  roof  of  the  city 
hall  the  photographs  which  accompany 
this  article.  He  also  observed  a  wood 
tablet  which  Humboldt,  one  hundred 
years  before,  had  nailed  to  the  tree,  the 
unimpaired  vitality  of  which,  for  all  its 
fifty  centuries,  had  been  shown  by  a 
growth  of  bark  covering  the  tablet. 


■IIIK   SMUDGE   POTS  THAT  Flr.HT    JACK    FKLIST 


A    $300,000    MOTORCYCLIST 

By 
H.    G.    HALL 


ONE-THIRD  of  a  million 
dollars !  As  much  as  a  man 
could  earn  at  three  dollars  a 
day  in  about  three  centuries, 
and  more  than  a  motor 
speed-king  earns  in  a  lifetime ;  yet  a 
motorcycle  rider  is  worth  this  princely 
sum  to  the  orange  growers  of  southern 
California.  He  is  the  advance  guard  of 
smudge  pots. 

Hitherto  the  fibrebrand   has   stood 
for  arson  and   destruction.      But 
the   modern    night-rider    and 
the    torch    have    united    to 
combat     the     devastating 
elements    that     threaten 
the  citrus  groves  with  a 
tieavy  tribute  of  golden 
fruit. 

But    the    men    who 
have  placed  a  third-of-a 
million-dollar    valuation 
upon   the   services    of   a 
motor-rider  do  not  seem 
to  realize  that  they  have  done 
anything  remarkable. 

Three  years  ago  it  was  pro- 
posed that  the  orange  growers 


A  Paul  Revere  of  the 
Orchard  Country 


of  southern  California  unite  to  fight  their 
common  enemy,  Frost.  But  as  no  such 
stand  had  ever  been  made  before,  the 
orange  and  lemon  men  hesitated.  After 
repeated  defeats,  one  by  one,  despite  their 
best  efforts,  the  citrus  farmers  scarce 
dared  to  hope  that  they  might,  even  side 
by  side,  overthrow  the  great  chill  mon- 
ster of  the  night.  Then,  emboldened 
by  his  successes,  J.  Frost  levied  a 
tribute  heavier  than  ever  before 
upon  the  beleaguered  forces  of 
the  orange  belt.  It  was  in 
sheer  desperation  that  the 
million  -  dollar  motorcycle 
team  was  organized. 
Three  men  cover  almost 
three  thousand  acres  of 
bearing  orange  and 
lemon  groves  at  inter- 
vals of  from  one  to  two 
hours  during  the  night. 
Each  man  rides  alone 
through  the  dark,  stopping 
at  intervals  to  write  a  few 
figures  on  a  small  card  that 
he  carries.  Each  card  repre- 
sents the  temperature  of  the 
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particular  locality  from  which  it  was 
taken,  and  at  headquarters  is  placed  on  a 
corresponding  section  of  a  large  wall  map 
of  the  territory,  covered  by  the  Citrus 
Protective  Association. 

Should  a  cold  wave  of  air  threaten  the 
groves,  it  can  be  seen  on  this  map  in 
time  for  the  orange  and  lemon  farmers 
to  rally  to  their  "smudge  pots"  before 
the  fruit  freezes.  The  smudge  pots  are 
nothing  more  than  large  sheet  iron  lamps 
that  burn  low-grade  oil.  One  of  these 
pots,  burning  by  every  tree,  raises  the 
temperature  of  the  entire  grove. 

The  fruit  on  the  orange  trees  begins 
to  freeze  when  the  temperature  drops 
below  about  twenty-six  degrees  Fahren- 
heit. Consequently  when  the  million- 
dollar  motorcycle  team  brings  in  a  report 


of  "twenty-eight  and  going  down,"  the 
alarm  is  sent  out  from  the  Protection 
Headquarters.  Every  orange  rancher 
springs  quickly  from  bed  when  the  tele- 
phone bell  rings  five  times  in  the  night. 
Slipping  on  his  clothes  and  grasping  his 
torch,  Mr.  Rancher  soon  lights  every 
smudge-pot  that  stands  waiting  by  the 
side  of  each  precious  tree  of  golden  fruit. 
Then  the  weird  sight  of  a  hundred 
flames  in  every  acre  of  the  sombre  green 
groves  announces  the  defeat  of  Jack 
Frost.  The  spell  of  the  chill  god  of  the 
night  is  broken  by  the  burnt  oiTering  of 
the  sordid  incense  distillate.  The  night- 
riders  having  done  their  work,  the  torch- 
brigade  fares  silently  out  into  the  night, 
and  leaves  a  trail  of  ruddy  fires  behind 
to  mark  its  passing. 
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SUBSTITUTE    DISCOVERED    FOR 
THE    POSTAGE    STAMP 

By 
R.    H.    MORRISON 


IS  the  postage  stamp  cioomed  ? 
It  is  if  a  postal  innovation  hailing 
from  New  Zealand,  where  it  has 
been  tried  with  great  success,  is  gen- 
erally adopted  by  the  postal  author- 
ities of  the  world.  In  the  future,  instead 
of  buying  postage  stamps,  "licking"  or 
otherwise  moistening  the  gum  on  their 
backs,  and  applying  sufficient  pressure  to 
cause  adherence,  all  we  may  need  to  do 
will  be  to  put  our  letters  under  a  machine 
and  turn  a  crank. 

The  machine,  which  in  New  Zealand 
is  rented  from  the  postal  authorities, 
records  the  amount  stamped,  just  like  a 
gas  meter,  and  payment  is  made  to  a 
collector  who  calls  at  intervals.  It  gives 
impressions  of  half-penny,  one,  three,  and 
six  pence,  and  one  shilling, 
and  as  each  impression  is 
made,  its  value  is  auto- 
matically recorded  on  a 
set  of  dials  at  the  top  of 
the  machine. 

On    the    front    of    the 
luachine    is    an    indicator 
handle,  which  is  set  by 
the    operator   to    show 
the     value     of     the 
postage   required. 
On  the  right-hand 
side  is  an  oper- 
ating handle, 
with   a   trigger 
attached    to    it. 
At   the   bottom 
is    an    opening 

in  which  the  matter  to  be  stamped  is 
inserted.  When  this  is  done,  the  oper- 
ating handle  is  pushed  around  until  a 
complete  circle  has  been  made,  when  it  is 


Postal  Stamping  Machine  Intenijkd  to  Do  Awav  with 
Postage  Stamps 


automatically  locked.  At  the  same  time 
the  value  of  the  impression  taken  is 
added  to  the  total  recorded  by  the  dials 
shown  at  the  top  of  the  machine. 

As  a  precaution  against  fraud,  the  ma- 
chines  are   turned   out    from  the   work- 
shops with  only  one  means  of  opening 
them,  and  that  is  by  a  patent  lock,  the 
key   of   which    is   handed   to   the   postal 
authorities   after   the   luachine  has  been 
exhaustively  tested.    There  are  no  screws 
that  will  give  admission  to  the  interior 
and  therefore  the  mechanism  cannot  be 
tampered  with.    The"  greatest  safeguard, 
however,  lies  in  the  fact  that  the  impres- 
sions  are   not   salable  and   the   labor  of 
committing  a  fraud  would  be  valueless. 
From  an  economical  point  of  view,  the 
saving   to    any 
Government 
using  the  ma- 
chines  would   be 
very  considerable,  as 
they  do  away  with  the 
cost  of  printing  stamps 
and    the    labor    neces- 
sary    in     connection 
with    issuing   and 
checking  them. 
At  present  the 
machine   is   only 
manu  factured 
for  using  impres- 
sions of  the  British 
coinage  values,  but 
all    the    parts    for 
altering  to  the  deci- 
mal coinage  of  any  nation  have  already 
been  prepared,  so  that  it  would  be  pos- 
sible to  supply  them  to  any  other  nation 
on  very  short  notice. 
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OLD    GRAFTS    IN    NEW    GUISES 

By 
F.    C.    WALSH,    M.    D. 


PICK    up    at    random    the    first 
lu'wsjjaper    that    happens    to 
1)0  handy.     Ghmce  across  its 
columns.     Packed  in  with  the 
reading  matter  it  is  more  than 
likely  that  somt-thing  like  the  following 
will  be  encountered: 
"Emma  S: — To  make 
your     eyes     clear     and 
sparkling,  try  this  sim- 
ple eye  tonic :    Dissolve 
an  ounce  of  crystos  in  a 
pint  of  water  and  put  a 
few  drops  in  each  eye 
twice  a  day.    This  tonic 
is    very    soothing    and 
strengthening   and   will 
rid    your    eyes    of    all 
weakness    and    inflam- 
mation, and  make  them 
strong  and  beautiful.   A 
prominent     oculist     in- 
formed me  that  he  uses 
this  tonic  with  remark- 
able success  in  treating 
eye  troubles  generally.     It  is  excel- 
lent for  granulated  lids." 
Most   readers   of   newspapers   have 
doubtless  seen  this  self-same  advertise- 
ment, which  is  here  ttsed  as  a  typical 
representative    to    illustrate   the    hun- 
dreds of  its  class.    What's  wrong  with 
it,  anyway  ? 

In  the  first  place,  it's  deceptive.  It 
does  not  want  to  appear  as  an  adver- 
tisement if  it  can  possibly  help  doing 
so ;  it  prefers  to  have  the  reader  believe 
that  some  unusually  wise  and  char- 
itable member  of  the  newspaper  staff 
is  handing  out  gratuitously  all  this 
wonderful  information  as  to  the  uni- 
versal merits  of  this  almost  miraculous 
something  styled  "crystos".  This 
name,  it  will  be  noticed,  is  printed 
modestly  in  small  letters,  just  as  if  it 
were  some  simple  herb,  root,  or  bark 
which  has  been  accustomed  to  adorn- 


ing  the   druggists'    shelves    from    times 
most  remote.    In  that  also  lies  the  decep- 
tion, for  "crystos,"  whatever  it  may  be 
composed  of,  is  certainly  not  of  the  sim- 
ple class  of  remedies  known  to  our  grand- 
mothers, and  is,  no  more  entitled  to  be 
put  in  that  class  than  is  any  other  patent 
medicine,    whether    of 
the  swindling  class  or 
otherwise.   Its  exploita- 
tion seems  to  be  based 
on    rank   deception. 
Before  the  days  of  pat- 
ent-medicine exposures, 
it  would  doubtless  have 
been     honestly     adver- 
tised and  named,  to  say 
the  least.    But  unpleas- 
ant    experiences    have 
given  the  exploiters  of 
this  new  kind  of  adver- 
tising   the    wisdom    of 
the    serpent.     They    do 
not  want  the  public  to 
know  that  an  advertise- 
ment   is    an    advertise- 
ment, and  they  do  not 
want   the   public   to 
know  that  the  remedy 
advertised    is   a   patent 
medicine.      They    gain 
the     former    point    by 
masquerading     in     the 
guise   of   "Answers   to 
Correspondents" ;    they 
succeed  in  the  latter  in- 
stance by  tagging  their 
remedy    with    some 
manufactured   and   hy- 
brid   name    which,    at 
one  and  the  same  time, 
has   all   the   ear-marks 
of  some  new  scientific 
remedy  combined  with 
the    simplicity    of    the 
older    home    remedies. 
But  whatever  "crystos" 


"Vou  Will  Become 
Plump" 
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and  similarly  advertised-in-disguise  rem- 
edies may  be,  they  are  certainly  not  new 
scientific  remedies.  They  are  nothing 
less  than  patent  medicines  disguised  with 
a  scientific-sounding  label,  and  imposed 
upon  an  unsuspecting  public  in  a  guise 
as  far  removed  as  possible  from  honest, 
oj)en  advertising. 

Their  numbers  are  becoming  legion. 
Hitherto  they  have  remained  unex- 
posed. Many  newspapers  will  not  pub- 
lish them  at  all ;  others  seem  to  con- 
clude that  inas- 
much as  these  ad- 
vertisers make  no 
claims  to  cure  any 
serious  disease, 
there  can  be  little 
harm  in  running  an 
exploitation  of  the 
wares  in  disguised 
form.  Be  that  as  it 
may,  there  is  al- 
ways danger  where 
there  is  deception. 
Those  which  seem- 
ingly clothe  them- 
selves with  the  au- 
thority of  the  medi- 
cal profession  are 
the  most  danger- 
ous.  Throughout 
the  country,  hun- 
dreds of  newspa- 
pers are  now  run- 
ning a  clothed  ad- 
vertisement of  this 
kind,  exploiting 
various  remedies 
under  the  one  head- 
ing  of  "THE 
DOCTOR'S  AD- 
VICE". Here  is 
the    first    specimen 

of  the  wisdom  of  this  "doctor"  (real  or 
imaginary)  : — 

"Kit"    writes     (so    the    advertisement 
claims)  as  follows:    "I  am  far  below 
normal  weight.     I  suffer  with  head- 
aches and  am  nervous  to  the  point  of 
exhaustion.    If  you  can  tell  me  some- 
thing  to    help    me    I    shall    be    very 
grateful." 
That's  what  "Kit"  wrote  according  to 
the    advertisement.       Now    there    are 
thousands    of    "Kits"    throughout    the 
country   who   are   afflicted    with    such 


vague  and  general  symptoms,  and  who 
would  jump  at  a  chance  to  hear  what 
"THE  DOCTOR'S  ADVICE"  would 
be,  though  they  would  pay  no  attention 
to  the  matter  whatever  did  they  know 
that  the  whole  column  of  advice  was 
nothing  else  than  a  patent-medicine  ad- 
vertisement. Anyway,  here's  the  "doc- 
tor's" answer: — 

"I  can  prescribe  nothing  so  effective  as 
a  thorough  course 
three  grain 
hypo-nuclane  tab- 
lets. These  tablets 
will  aid  in  extract- 
ing the  nutrition 
from  the  food 
which  will  in- 
crease  the  red 
blood  supply ;  this 
treatment  should 
be  continued  sev- 
eral months,  as  it 
takes  time  to 
change  the  tissues 
and  cells  of  the 
body ;  you  will  be- 
come plump  and 
healthy." 

A  rather 
encouraging 
and  convinc- 
i  n  g  answer  ! 
Note  the 
plum  he  off- 
ers as  a  reward  to 
"Kit"  after  she  con- 
tinues "this  treat- 
ment for  several 
months !"  "You  will 
become  plump  and 
healthy,"  says  the 
real  or  imaginary 
"doctor"  behind  the 
advertisement.  And  what  a  subtle  stroke 
of  cunning  is  that  which  tells  poor  "Kit" 
to  buy  this  dope  and  take  it  religiously 
for  many  months  to  come !  "Kit",  poor 
girl,  without  this  expenditure  is  prob- 
ably just  able  to  keep  body  and  soul  to- 
gether, else  she  would  consult  some  re- 
liable physician  in  the  first  place.  In 
passing,  it  may  be  noted  that  all  of  these 
cowardly  advertisements  make  a  special 
appeal  to  women,  either  as  regards  their 
health  or  beauty.  But  to  return  to  "Kit" 
— would  she  be  so  apt  to  believe  what 
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she  reads  if  she  were  aware  that  all 
this  "advice"  were  nothing  else  than 
a  patent-medicine  advertisement?  But 
"Kit"  is  unquestionably  deceived. 
Like  others  of  the  class  under  consid- 
eration, the  "remedy"  advised  is  printed 
unobtrusively  in  small^  type,  the  name 
of  the  "remedy"  has  nothing  of  the 
appearance  of  the  usual  patent  medi- 
cine, for  none  but  those  skilled  in  the 
detection  of  this  disguised  style  of  ad- 
vertisement would  be  likely  to  know  it 
for  what  it  really  is.  For  the  sake  of 
"Kit"  and  her  thousands  of  unsuspect- 
ing sisters,  let  us  transpose  the  above 
"advice"  into  its  former  old-fashioned 
form.  Shorn  of  its  mask,  the  fol-de-rol 
would  read  about  like  this : 
DR.  BUNKEM'S  SURE  CURE  FOR 


THIN  rEOrLE!    Are  you  los- 
ing weight  ?    Are  you  thinking  of 
losing  weight?     TAKE  1!U\K- 
l''.ArS  !  Are  you  nervous  and  suf- 
fering?     Afraid    of    your    own 
shadow?    .Again  TAKE  T.UXK- 
I"..M'.^!     Take  it  for  months,  and 
keep  on  taking  it !     It  will  make 
you  plump  and  healthy !    Take  it 
totlay !      Tomorrow !      .'\nd     for- 
ever !     Dr.  Bunkem's ! 
"Kit",  the  shadowy  one,  having 
been  disposed  of    so    nicely  by  the 
kind    advice    of    the    shadowy    Dr. 
Bunkem,  we  may  turn  to  the  other 
extreme,  and  in  tlie  same  column  of 
"advice",  learn  what  he  has  to  offer 
"fat  folks":— 

"When  overweight,"  says  Bunkem 
in  disguise,  "a  simple  home  rem- 
edy for  absorbing  fatty  tissue 
can  be  prepared  at  small  cost  by 
dissolving  4  ounces  of  parnotis  in 
one  and  one-half  pints  hot  water. 
A  tablespoonful  of  this  should  be 
taken  before  each  meal  until  the 
weight  is  satisfactory.  No  fear 
need  be  entertained  about  the  fat 
returning  when  the  treatment  is 
discontinued,  and  although  many 
pounds  may  be  taken  off,  the  skin 
will  be  left  smooth  and  firm." 
It's  all  so  simple — and  a  home 
remedy  at  that!  "Parnotis" — spell 
it,  whisper  it,  sing  it,  it  still  has  a 
familiar  ring,  not  of  home,  but  of 
the  good  old  patent  medicine  days. 
But  how  long  has  it  been  a  home 
remedy,  and  by  what  violence  to  the 
alphabet  does  it  manage  to  arrive  at 
such  a  hybrid  name?  And  what  man- 
ner of  patent  medicine  is  this  which 
tries  to  dodge  the  fact  of  what  it 
really  is?  But  is  it  a  patent  medi- 
cine? Doesn't  it  say  "dissolve  4  ounces 
parnotis  in  hot  water,"  and  isn't  it  a 
fact  that  patent  medicines  come  al- 
ready mixed  in  nicely  labeled  bottles? 
Well,  yes,  that  used  to  be  the  way,  but 
the  public  got  a  little  bit  wary  of  that 
sort  of  thing  after  the  exposures  of  so 
many  of  the  now  old-fashioned  patent 
medicines,  so  that  now  all  you  have  to 
do  is  to  buy  "parnotis",  (spelled  with 
a  small  "p").  mix  it  with  water,  and 
make  your  own  patent  medicine  in- 
stead of  letting  the  manufacturers  add 
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the  water  for  you,   (as  they  did  in  the  good  old 
harvest  days  of  patent  medicines),  and  imagine 
you  are  taking    some    tried    and    proved  home 
remedy,  the  kind  "grandma  used  to  make"!     A 
few  years  ago  the  "parnotis"  advertisement  would 
have  run  about  like  this: — 
FAT  FOLKS!     CEASE  TO  SUFFER!     NO- 
BODY LIKES  FAT  FOLKS!    TRY  FLIM- 
FLAMS   ANTI-FAT    AND    BE    HAPPY! 
NO    WRINKLING.    NO    KINKING,    NO 
KICKING!     THOUSANDS    NOW    THIN 
HAVE  USED  IT !     FLIM-FLAM'S   DOES 
IT!       BUY     TODAY.        REFUSE     ALL 
OTHERS ! 
There  was  a  shred  of    honesty    about    that — no 
evasion,  no  attempt  to  hide  behind  the  skirts  of 
the  "Answers  to  Correspondents"  columns,  which 
often  do  really  lend  a  sort  of  respectability  to  the 
pages  of  our  newspapers. 

The  attempt,  by  deception,  to  create  a  sale  for 
a  patent  medicine  is  bad  enough ;  but  there  is  a 
positive  danger  in  their  disguised  attempt  to  palm 
off  as  a  home  remedy  something  which  may  be 
anything  but  safe.  That  kind  of  deception  bor- 
ders on  the  criminal.  It  is  now  well  known  by 
those  informed  that  there  is  no  safe  drug-remedy 
for  overweight.  In  the  advertisements  that  have 
been  analyzed  here,  and  in  the  hundreds  of  like 
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Victoria,  No.  soap  ol  no  kma  or  In  any 
lonn  should  be  y«efl  as  n  ib.iiupoo.  Ml  roau 
cOiilBliih  "tree  '  alkali,  wbltti  is  loo  strong  lor 
tlie  hair.  It  makci  the  hnlr  spin,  become  brit- 
tle, dull,  horsli  aii<i  "sirlney  '  A  pcrfeil  and 
veiy  ilLipIc  .sbxmpoo  preii.ired  by  illssolving 
a  teaspoonful  of  rantbiDX  Id  a  cup  of  hot 
water  will  cleanec  your  bnJr  and  scRip  Ihor- 
ougbly.  and  leave  H  evw  soEoft,  .bright  aoi 
llulTy.  This  shampoo  rciiiovi'S  dandruff  and 
stops  scalp  irrllatloii  ln?.Lanily,  makes  tho 
balr  dry  quickly  aud  evenly  wiihoul  atreakine 
find  gives  to  It  a.  most  dcUgbtful  glos^iy  Ebeen. 

ABC:  Tbo  elcctiic  neodio  Is  too  painful. 
Mk  tt  little  powdered  delatooe  wUU  water. 
tbcD  spread  this  poeie  oti  tho  balrs  cot  want- 
ed:  after  \vo  or  three  oiiiiutcG  rub  oft,  wasU 
Ibe  skiD  acd  the  bairs  will  bavc  vaalsbed. 
Tbl8  Ueatmeot  leaves  tho  skill  soft  and  Tee 
from    bleml!<b. 

UIIISD  B,  You  ran  make  your  eyebrows 
gi*ow  thick  and  silky  by  riibliiug  pyroxln  on 
with  forefloger,  EyclusheB,  too.  will  corno  in 
loQg  and  silken,  with  a  deligblful  curl,  if 
pyroxic  be  applied  to  Usli-roou  wUh  tbunitf 
aofl  loirfflQger  Exenlse  (arc  and  do  not  get 
aof  wbere  do  lia^r,  Is  vaoled. 

T>Iaude  Your  pimply,  sallow  skin  is  due  to 
Imtiure  bloojl.  Yon  iihould  torrect  this  condi- 
tion belurc  warm  weather  coints  und  so  avoid 
worse  troubles.  To  qultkly  purify  your  blood, 
try  ihls  horaf-ujade  toiilf,  Dttsolve  S  cupfol 
dugaj  and  1  ounce  kardcne  lu  \'i  plut  alcohol. 
tbeD  add  bot  ^vateT-to  mako  a  quart  A  table- 
Ipooaful  of  IbiB  stjlendld  tobic  talieii  'ibcforo 
£eals  will  (nyckly  c'-  jour  blood,  aud  your 
pfraplee"  and   jmiHot/d  "111    give    way    to    a 

rday.    bo;iltbi    >ODipl  ■    Thin    le    the    llneBt 

topic  I  ha\e  ever  /ouii.  ■  purltylns  tbeblood,- 
gltlng  onP  oiiorgy  .TnU  oujldlng  up  n  run- 
down (■opanilou' of-  111"  body.  Vtiu  arc  sure  lo 
got,flpicp.dld.  jesulli  from   lis  use. 

■  Emma  5^:  To  Innkc  your  eyas-  cl«sr- and 
■[xrklluB.  try  thK  ^implp  eye  Ionic;  Dissolve 
an   oudCc  of  iTyMOJ   tn    a    plm   ol    wnlor   and 


tbappUig. 
Trlxi 


I 


J 


put  a  few  drops  In  e.icb  cyo  I  wire  a  day. 
This  loin-  1^  lery  soothing  aod  btrrogtlienlng 
and  will  rid  your  eyes  of  jII  weakness  and 
loHaoiiualion.  nud  make  ibeEU  strong  and  beau- 
llful.  A  iTomineiit  orullst  Informed  me  tbat 
he  uses  this  Ionic  wilii  remarkable  success  In- 
trealliig  cje-troub1c9  ecncrally.  Jt  is  excellent 
(or  granulated  lids 

Lily  To  have  a  smootb,  rosy  complesl'oa 
tbat  does 'iiot  look  nrtltlclal.  you  must  not  use 
face  powder.  Use  Inslcad  \h\s,  lotion;  Dis- 
solve la  ^^  pint  wilth  hazel  (or  hot  mater)  4 
ountes  spurma.^,  Ibcn  add  2  leaspoonfuls  glyc- 
erine This  lollou  will  remove  (hat  Bhiny, 
Bollow  look  and  give  to  your  skin  a-  clean. 
•clear,  wholesome  look.  It  does  not  show  or 
rub  off  tike  powdT  and  is  unequaled  as  & 
tkio-whiieDcr  aud  complcxioa-beautiOer.  1  find 
'  r   L old  .sores  and  preVeollns 


not   advise   you    to   try 

■any  of  those  obesity  cures  you  menlloD.  At 
least  part  of  them  ure  nothing  hut  worthless 
fakes.  If  you  want  a  sale  fat-reducer  tbat  will 
give  splendid  result'',  dissolve  1  ounces  of 
paroolis  In  IV,  pints  hot  water  aod  take  a 
lablespoouful  before  meals  This  remedy  re- 
moves excess  fat  rapidly  -wilbout'  dieting  or 
fallgulng  exerclKcs,  and  la  absolutely  hartnlesa, 
aJso'  inexpenBlve,  It  leaves  the  sklo  smootb- 
aud  UDWrlnkled. 

-  Hallie:  The  tormulu- for  that  popular  French 
hair-grower  you  speak  of  is  as  follows:  Mlit 
toKQthei-  '/i  pint  nk'ubol.  'i  pint  cold  water  end 
I  ounce  quiDxola.  (.Make  It  yourself,  as  elalu 
balr-tonks  are  wonblessi  Rub  this  loto  the 
Gialp  twice  11  weeli  and  you  will  soon  notice 
your  ball'  gottlug  thicker,  longer  aud  more 
Hllky  and  lualvous.  This  splendid  tonic  Is  an 
Uufalhue  remedy  for  dandrulT,  falling  hair  and 
Itching   scalp.     It    Is   good.  lor   both   light  and 

MJ55  Jennie    *  A   splendid  beauty  cream   ihuC 
*lll  not  grow  bair  or  make  Ihe  skin  shiny  tan 

be  easily  jircpured  by  sMnIng  Inio  'S  pint  cold 
water  I  oiiii.'T  iilioo^oin  and  Z  leaapoontote 
glycerine  I'sc  this  niRhi  and  nioralng  and 
vour  skill  will  noi  diHp,  but  always  ba.  Just 
»*  MHoolb.  rlewr  and  sort  us  you  could  wlsli  It. 
Jl  If  tlno  Inr  rnmouus  dlrl  from  Ihe  poret. 
pl-evcniini;  blarkheods  -md  ri-riunug  •^njargatf 
pore*  Vdu  :ii<i  atu'u  to  Bud  Itiiii  d' grand  com 
;lc:ii3D-t:rcam,. 


RELIABLE  METHODS 

OF  BEAUTY  CULTlREl 

TO  MAKE  THE  HAIR  PLUPFT — Tho  \ 
reason  most  women's  hair  falls  to  retain  j 
Us  fluffy  softness  after  shampoolne  Is  1 
duo  to  the  scalp  not  belnj?  thoroughly  ! 
cleanBed.  Soap,  egrgs  and  ordinary  sham-  . 
poo  mixtures  will  not  remove  all  dirt,  i 
The  woman  who  wants  a  perfect  sham-  • 
poo  Bhould  try  a  teaspoonful  of  can-  | 
throJt  dissolved,  in  a  cup  of  hot  water,  ; 
followed  by  proper  rinsing.  Thle  sham-  > 
poo  causes  the  hair  to  dry  very  quickly,  ' 
without  streaking,  and  leaves  the  hair  ■ 
very  bright,    soft  and  easy  to  arrange. 

Fine  beauty  lotion — No  modern  ■ 
djscovery  has  proven  such  a  boon  to  I 
woman's  good  looks  as  a  lotion  made  by  i 
dissolving  4  ounoea  of  spurmax  In  %  I 
pint  of  witch  hazel  (or  hot  water),  then  : 
Adding  2  tv.aspoonfuls  of  glycerine.  This  i 
is  very  fine  for  Improving  a  shiny,  oily.  < 
sallow  skin.  It  makee  one's  complexton  ] 
charmingly  beautiful  and  gives  to  it  that  ' 
much- adm  tret'  smooth,  velvety  appear- 
ance wltttDut  the  powoBred  look.  Ae  a  [ 
skin  whltener  it  Is  unequaled.  and  Is  su-  i 
perlor  to,  any  face  powder,  because  It 
stays  on  much   better.  •■ 

REAL.    1  FAT  -  REDUCER  —  "Wonderful   : 
successes    are    reported    from    the    use   of-  j 
parnotis  as  a  weight-reducer.   Dissolve  4   ■ 
ounces    of    parnotis    in    ly^    pints    of    hot  j 
water    and    take    a    tablespoonful    before  , 
meals.       This    harmless  'remedy    removes 
fat    rapidly  without    resorting  to  dieting, 
or  needless  exercising.  It  leaves  the  skin 
free    from    wflnkl-ES    and    flabblness,    and 
has  given  relief  to  many  who  have  been   , 
trying  vainly   for  years  to    remove  their 
excess  fat. 

TO  MAKE  HAIRS  VANISH — Make  a  , 
paste  with  a- little  delatone  and  water.  ■ 
then  spread  on  hairy  surface.  After  two  ' 
or.  three  minutes  riib-o(T,  wash  the  skin  \ 
and  the  hairs  are  gone,  while  the  skin  is  | 
left  smooth  and  firm.  This  is  a  quick, 
painless  method,  and  rarely  falls  to  bring  I 
results. .  ••  -  j 


deceitful  nature,  a  false  sense 
of  security  is  produced  in  many 
of  the  readers  of  them,  because 
these  readers  are  not  aware  that 
what  is  thus  printed  is  nothing 
but  the  advice  and  selling- 
method  of  some  manufacturer 
of  a  patent  medicine. 

The  instances  given  merely 
touch  on  the  long  list  of  hun- 
dreds which  are  being  exploited 
in  the  same  insidious  manner. 
If  a  person  is  warned  and  fa- 
miliar with  one  of  this  type,  it 
is  easy  to  recognize  the  rest. 
Some  of  them  are  a  dangerous 
menace  to  health ;  others  are 
merely  amusing  because  of 
their  claims.  Most  of  these 
latter  appear  under  some  such 
heading  as,  "Beauty  Secrets  for 
Women".  Of  these  .*'beauti- 
fiers"  one  that  is  being  strongly 
pushed  in  disguise  is  '^spurm- 
ax",  which,  like  "parnotis",  is 
to  be  mixed  at  home ;  '^mercol- 
ized  wax"  is  another;  then 
there  is  "saxoHte",  which,  if  its 


204 


TECHNICAL    WORLD    MAGAZINE 


use  were  not  specified,  might  be  mis- 
taken for  some  new  form  of  explosive ; 
belonging  to  tlic  same  ilk  is  "pyroxin", 
which  makes  pretenses  of  growing  eye- 
lashes and  eye-brows,  with  the  caution 
that  "it  nuist  not  be  used  where  no  hair 
is  wanted"!     On  billiard  balls,  fur  in- 


stance !  Were  subtler  words  ever  used 
to  force  a  reader  to  swallow  as  truth  a 
patent-medicine  advertisement,  think- 
ing all  the  while  that  these  are  the 
pearly  words  of  some  wise  old  doctor 
with  a  brow  as  high  as  his  heart  is 
broad? 


Mignon's  Song  From  "Wilhelm  Meister" 

Know'st  thou  the  land  where  the  lemon  tree  blows— 
Where  deep  in  the  bower  the  gold  orange  grows: 
Where  zephyrs  from  heaven  die  softly  away . 
And  the  laurel  and  myrtle  tree  never  decay? 
Know'st  thou  it  ?    Thither,  O !  thither  with  thee. 
My  dearest,  my  fondest!  with  thee  would  I  flee. 

Know'st  thou  the  hall  with  its  pillared  arcades. 
Its  chambers  so  vast  and  its  long  colonnades? 
Where  the  statues  of  marble  with  features  so  mild 
Ask  "Why  have  they  used  thee  so  harshly,  my  child?" 
Know'st  thou  it?    Thither.  O!  thither  with  thee. 
My  guide,  my  protector?  with  thee  would  I  flee. 

Know'st  thou  the  Alp  where  the  vapor  enshrouds. 
Where  the  bold  muleteer  seeks  his  way  thro'  the  clouds? 
In  the  cleft  of  the  mountain  the  dragon  abides. 
And  the  rush  of  the  stream  tears  the  rock  from  its  sides : 
Know'st  thou  it  ?    Thither,  O !  thither  with  thee. 
Leads  our  way.  father— then  come,  let  us  flee. 


NEW  USE  FOR  WATER 
WAGON 

IT  has  been  proposed  to  utilize  the 
*  sprinkling  carts  of  Los  Angeles,  which 
are,  naturally,  laid  off  on  rainy  days,  in 
a  new  way.  The  suggestion  is  that  they 
be  used  to  haul  temporary  crossings  or 


j^os  Angeles  Alderman  Proposes  to  L'-e  Waiek 
Wagons  to  Relieve  This  Condition 


bridges  of  planks  to  span  the  gutters  dur- 
ing the  heavy  rains.  As  southern  Cali- 
fornia is  dry  most  of  the  year,  the  need 
for  such  crossings  seldom  arises ;  but 
during  the  heavy  winter  down-pours,  the 
streets  are  often  flooded,  as  the  storm 
sewers  cannot  take  care  of  the  excess  of 
water.  Pedestrians  are  unable  to  cross 
many  streets,  under  such  circumstances, 
without  a  thorough  drenching.  The 
plank  bridges  could  be  cheaply  built  and 
easily  set  in  place  by  the  drivers  of  the 
sprinkling  carts. 


British-Bl'Ilt  Oil-Burning  Freighter  Eavestime 

OIL  VESSELS  PLEASE 

"T"  HE  Diesel  oil-burning  engine  Eave- 
^  stone,  built  in  England,  recently 
made  a  voyage  to  the  United  States. 
This  was  after  she  had  proved  her  met- 
tle by  satisfactorily  completing  several 
voyages  to  the  Continent.  Her  average 
speed  is  about  nine  and  a  half  knots  an 


hour.  She  is  the  first  large-sized  Diesel- 
engined  boat  to  be  built  for  British 
owners. 

The  fuel  oil  is  carried  in  the  double 
bottom  and  is  pumped  up  into  overhead 
settling  tanks,  then  runs  by  gravify 
through  filters  to  the  injection  pump  on 
each  cylinder  of  the  engine.  The  ex- 
haust is  carried  by  water-cooled  pipes  to 
a  cast-iron  silencer  in  the  donkey  boiler 
house  and  escapes  through  one  of  the 
ship's  derrick  posts,  to  the  atmosphere. 


TORCH  TO  SOLDER  WIRE 
JOINTS 

A  DEPARTURE  from  the  old  styles 
of  lineman's  torch  has  appeared. 
The  new  torch,  the  invention  of  a  Cali- 
fornian,  is  ten 
inches  in 
length  and 
about  t  v;  o 
inches  in 
diameter.  It  is 
cylindrical  in 
shape  and 
weighs  a 
pound.  The 
flame  of  the 
lamp  is  so 
shielded  by 
the  case  that 
the  hardest 
gale  will  not 
affect  it ;  it 
will  burn  for 
ten  hours 
without  refill- 
ing. 

The  torch 
is  very  easily 
carried  by 
means  of  a 
hook  which 
slips  over  the 
linemen's 
belt.  It  is  a 
simple  matter 
to  light  it  and 
place  it  in  position  on  the  wire  necessary 
for  the  soldering  of  the  joint.  Fuel  for 
the  lamp  may  be  purchased  anywhere,  as 
it  burns  equally  well  either  alcohol  or 
oil. 


Torch  for  Soldering  Wire 
Joints 
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A  20-KooM  Concrete  Dwelling  at  Hollywood.  Cal. 

LANDSCAPE  GARDENING 
OF  CONCRETE 


if 


same   material,    aiKJ    gracefu'    con 
Crete  urns  with  shrubs  are  features 
of  the  estate  all  tending  to  show  the 
great    variety    of    uses    to    which 
cement  can  be  put. 

Tlie  house  itself  is  a  twenty-room 
>tructurc  built  about  the  inner  court 
in   the   Spanish  style  and  char- 
acterized by  the  almost  unbroken 
wall    surfaces    and    generous 
arches   of   the  portals.     The   walls 
are  white  and  the  contrasting  tones 
the    red-tiled    roof,    the    rou";h-hewn 


beams    that    support    it,    and    the 


'T'HE  home  builders  of  California  are 
•*  making  use  of  concrete  on  an  ex- 
tensive scale  for  landscape  gardening, 
some  of  the  most  elaborate  formal  gar- 
dens in  the  country  being  constructed  of 
this  material.  It  is  especially  well 
adapted  to  the  architectural  style  most 
popular  in  the  Southwest, — the  Italian 
Renaissance  and  modifications  of  the 
Spanish  and  Mission  style.  Plain  sur- 
faces, unbroken  lines,  either  straight  or 
with  broad  sweeping  curves,  are  the  dis- 
tinguishing features  of  this  architecture 
and  the  effect  is  exceedingly  beautiful, 
simple  and  dignified. 

One  of  the  finest  specimens  of  this 
sort  is  the  winter  residence  of  a  street 
railway  magnate,  who  has  built  a  "show 
place"  in  the  foothills  of  Hollywood,  near 
Los  Angeles.  About  a  .quarter  of  a 
million  dollars  has 
been  spent  in  laying 
out  this  rolling 
land  in  a  series  of 
five  terraces 
joined  by  paved 
walks  with 
concrete  steps, 
and  leading  to 
an  elaborate 
semi-  circular 
promenade  with 
ornamental  bal- 
ustrades. This 
is  flanked  on 
either  side  by  per 
golas,  with  concrete 
c  o  1  u  m  n  s  supporting 
rustic  beams. 

A  fountain,  also  of 
concrete,  and  orna- 
mental   arches    of    the 


There  is  Simplicity  of  Design  and  Grace 
OF  Contour  in  this  Formal  Garden 


The  Concrete  Construction  Serves  as  a  Frame 
for  the  Tropical  G.arden 


lawns  and  shrubbery 
are  exceedingly 
artistic. 
.\merican  land- 
scape gardening 
is  rapidly  re- 
lieving itself  of 
the  charge, 
made  by  for- 
eigners of  taste 
and  discrimina- 
tion, that  it  is 
crude  and  in- 
artistic. The  ex- 
c  e  1 1  e  n  t  results 
that  are  being  ob- 
tained not  only  in 
California  but  in  all 
parts  of  this  country 
are  ample  proof  of  the 
truth  of  this  state- 
ment. 


ORCHARD  GASOLINE 
TRACTOR 

P  OR  the  use  of  orchardists  a  unique 
*  gasoline  farm  locomotive  has  been 
constructed  at  Rochester,  New  \'ork.  It 
will  pull  three  14-inch  bottom  plows  eight 
inches  deep  in  hard  plowing.  This  tractor 
is  a  one-man  machine  that  brings  about 
a  tremendous  saving  in  cost.  To  do  the 
same  amount  of  work  there  would  be 
required  ten  horses  at  $3  per  week  and 
five  men  at  $10  per  week  or  a  total  of 
$80.  The  fuel  cost  of  operating  the 
tractor   for   one   week   of  six   days,   ten 


Most  Useful  of  Orchard  Tractors 

hours  each  day,  is  only  $25.70,  and  one 
man  at  $12  per  week  would  give  a  total 
of  $37.70,  which  is  a  saving  of  over  half, 
while  the  horses  cost  $30  per  week,  after 
the  work  is  done,  for  so  long  as  they  are 
idle. 

Though  this  tractor  will  not  pull  as 
many  plows  as  some  larger,  heavier  ma- 
chines, its  power  is  sufficient  for  all  pur- 
jioses  to  which  it  may  be  put. 


FINISHING  GREATEST  SHIP 


'T'HE  great  port  holes  shown  in  the 
*■  accompanying  photograph  are  not 
those  of  the  turret  of  a  man-of-war. 
They  pierce  the  massive  steel  hull  of  the 
S.  S.  Imperator,  of  the  Hamburg-Ameri- 
can Line,  the  largest  ship  in  the  world. 


Cutting  the  Tort  Holes  of  World's  HuiiiFsr 
Steamship  Imperator.   with  acetvlenk  Torch 


The  Steel  wall  of  this  ship  is  three  inches 
thick.  To  insure  safety  the  steel  plates 
are  riveted  together  before  the  port  holes 
are  cut.  The  steel  is  then  pierced  by 
means  of  an  acetylene  torch,  such  as  the 
workman  is  shown  using. 

The  hull  is  said  to  be  the  heaviest  and 
strongest  of  any  steamship  afloat.  As  an 
additional  safeguard  it  is  doubled 
throughout  the  entire  length,  to  a  point 
sixteen  feet  above  the  water  line,  there 
being  three  and  one-half  feet  between  the 
inner  and  outer  plating.  This  forms  a 
"ship  within  a  ship",  and  in  case  of  acci- 
dent to  the  outer  plating,  the  vessel 
would  be  in  no  danger.  The  Imperator 
measures  919  feet  in  length,  98  feet  in 
beam,  and  is  of  50,000  tons.  She  is 
rapidly  nearing  completion,  and  will  sail 
for  New  York  early  in  May. 

The  Germans,  wliile  they  have  no  such 
naval  record  as  the  English,  have  reason 
to  be  proud  of  their  recent  successes  in 
ship  construction.  Their  war-vessels 
compel  the  awe  of  the  Powers;  their 
liners,  the  admiration  of  the  world. 


House  Being  Moved  by  Horses.  Mules  and  Auto 
The  animals  an.'  hitched  to  the  auto,  to  which  is  at- 
tached the  guy  ropes,  in  turn  hooked  to  the  buildint;. 
The  contractor  was  given  24  hours— a  Sunday— in  which 
to  move  the  buildinB  eight  blocl<s.  He  did  the  job  in 
tit'ht  liours.    This  was  in  Galveston.  Texas. 
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'^^'  Under  the  Seas  "^^ 
in  Death  Traps 

By  Berton  Miller 


THE  ILL-FATED   BRITISH   AS 
This  photo  was  takon  just  before  the  collision  with  H.  M.  S.  Hazard, 


k  WAKE  at  last  to  tlie  fact  that 
/%       submarine  navigation  is  an  ex- 

/  %  treniely  perilous  business,  the 
/  \  I'.ritisli  .Vdmiralty  Office  is 
JL  ^  vainly  scheming  to  lessen  the 
risks  run  by  the  brave  blue  jackets  who 
go  down  to  the  sea  in  the  "subs".  I  say 
vainly,  because  at  the  present  writing, 
with  all  the  life-preserving  facilities  that 
have  come  to  hand  or  that  have  been  pro- 
posed, it  would  seem  that  absolutely 
nothing  can  be  done  to  obviate  the  great- 
est of  all  dangers  to  this  latest  type  of 
fighting  craft — collision  with  other  vessels 
and  the  striking  of  rocks  and  shoals. 

Fish  can  see  under  water,  but  men  can- 
not, that  is,  save  for  very  short  distances. 
The  keenest-eyed  lookout,  aided  by  the 
strongest  searchlight  that  ever  shot  its 
rays  under  the  sea,  is  not  able  to  spy  a 
ship  from  a  completely  submerged  tor- 
pedo boat  far  enough  ahead  to  get  out  of 
its  way  in  time  to  prevent  a_  fatal  stab 
somewhere  in  the  vessel's  anatomy.  That 
stab  generally  means  death  to  every  man 
aboard    the    poor,    helpless    little    "sub". 

20i 


A  big  liner  might  strike  and  sink  any  one 
of  the  A  or  B  type  of  the  British  sub- 
marines and  her  passengers  might  con- 
tinue their  games  of  rirg  quoits,  their 
dances,  their  promenades,  or  their  love- 
makings,  without  the  slightest  idea  that 
anj'thing  had  happened,  while  a  score  of 
men  might  be  drowning  under  her  keel 
or  below  her  foaming  wake. 

Yes,  "helpless"  is  the  word.  There  is 
no  other  that  fits  so  well.  To  think  that 
what  for  ten  years  has  been  considered 
the  most  formidable  of  all  warships — the 
steel-built,  death-dealing  submarine, — 
should  be  so  easily  vulnerable,  so  com- 
pletely at  the  mercy  of  every  peaceful  old 
tub  of  a  merchant  ship  afloat,  seems 
strange;  but  this  has  been  so  positively 
and  perfectly  proved  in  scores  of  cases 
that  not  the  most  optimistic  dreamer  of  a 
naval  designer  or  contractor  can  offer  a 
word  by  way  of  successful  contravention. 

When  the  periscope  was  invented  it 
was  promised  that  there  would  be  no  more 
collisions,  but  their  number  increased. 
The  periscope,  stuck  upon  a  mast  above 


UNDER    THE  SEAS    IN    DEATH    TRAPS 
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the  submerged  craft,  gave  a  view  of  only 
a  few  degrees  and  that  directly  ahead. 
So,  when  disaster  piled  upon  disaster, 
there  came  forth  a  nautical  expert  with 
the  omniscope.  But  the  collisions  were 
more  frequent  and  terrible  than  ever. 
If  the  omniscope  had  lived  up  to  its  name 
and  given  the  submerged  observer  omni- 
science, all  would  have  been  well.  But 
its  application  was  a  joke.  Indeed,  its 
inventor  thinks  so  little  of  his  invention, 
in  the  light  of  ghastly  experience,  that  he 
says : 

■'It  would  be  better  if  the  peace-time 
maneuvers  of  submarines  could  be  car- 
ried out  in  waters  not  frequented  by 
speedy  craft,  as  a  vessel  running  at 
twenty  knots  might  in  a  few  minutes 
a])proach  and  overrun  a  submarine  from 
a  distance  beyond  the  range  of  the  instru- 
ment at  the  time  of  submersion." 

There  is  a  big,  bulging  truth  in  the 
Emersonian  theory  of  compensation,  and 
never  was  it  so  well  exemplified  as  here. 
The  great  nations  of  the  world  have 
relied  upon  the  terrible  submarine  to 
destrov  and  sink  the  mightiest  battle- 
ships afloat,  but  the  little  "sub",  in  its 
turn,  not  only  can  be  sunk  with  one  bang 
from  the  bow  of  any  good-sized  ship,  but 
also  she  is  likely  at  any  time  when  she 
makes  a  dive  beneath  the  waves  in  prac- 
tice maneuvers  or  real  warfare  to  go  to 
the  bottom  and  stay  there  forever, 
with  all  her  men. 

Sardonic  justice,  the  grin  /  of  the 
gods?  ,An  y  thing  you  /  please. 
The  mightiest,  the  most  /  terrible 
cannot  prevail  against 
their  own  weaknesses. 
And  strength  and 
weakness    were   never 


more  strangely  combined  than  in  the  case 
of  the  submarine  torpedo  boat. 

Look  at  the  figures  and  you  will  see 
that  it  would  be  a  very  reckless  insurance 
company  that  would  issue  policies  on  the 
lives  of  the  men  of  the  submarines.  Out 
of  an  average  of  a  little  less  than  two 
thousand  men  of  dififerent  nationalities 
who  have  "sailed"  regularly  in  these  steel 
coffins  during  the  past  nine  years,  two 
hundred  and  six,  or  over  ten  per  cent, 
have  lost  their  lives  either  by  collision, 
by  failure  to  rise  after  automatic  sub- 
mersion, or  by  gasoline  explosion. 

Think  of  that  for  a  record  of  sudden 
death  to  the  men  employed  aboard  our 
war  vessels  in  time  of  peace,  or  in  any 
other  pursuit !  Why,  the  loss  is  far 
greater  than  it  has  been  in  military  areo- 
planing.  It  is  ghastly ;  it  is  cruel ;  it  is 
barbarous.  It  is  enough  to  condemn  this 
silly  system  of  warfare  forever,  and  I 
marvel  that  any  nation  calling  itself 
civilized  should  continue  that  system  an- 
other day.  It  is  enough  of  horror  that 
ten  per  cent  of  fighting  men  in  actual 
service  should  be  slain  outright,  and  cer- 
tainly no  such  percentage  of  death  in 
battle  has  obtained  among  enlisted  men 
of  either  army  or  navy  of  any  armed 
force  in  a  great  war  of  modern  times. 
Even  in  the  bloody  Civil  War  the  Union 
side  lost  less  than  four  per  cent  in  killed 
and  mortally  wounded  in  battle. 

The  history  of  the  submarines  has  been 
a  chain  of  horrors.  For  not  only  have 
ten  per  cent  of  the  miserable,  air-starved, 
cooped-up  men  afloat  in  them  been 
drowned,  suffocated,  or  blown  up,  but  all 
of  them  at  all  times  have 
been  in  constant  danger  and 
many  in  imminent  peril. 
Asphyxiation  has  come  near 
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ending  the  lives  of  their  crews  on  many 
occasions,  on  account  of  lack  of  oxygen, 
or  because  the  air-tight  vessel  became 
lillod  with  deadly  carbon  monoxide  gas 
caused  by  the  forcing  back  of  the  under- 
water explosions  of  tlie  gasoline  engine, 
or  because  of  the  inhalatii>n  of  the  in- 
sidious fumes  of  the  gasoline. 

In  reference  to  explosion,  Simon  Lake, 
inventor  of  the  submersible,  admits : 
"The  interior  of  a  submarine  olTers  pecu- 
liar risks  in  this  respect.  The  fumes  of 
gasoline  are  heavy  and  they  naturally 
collect  in  the  lower  part  of  a  submarine 
vessel  where  their  presence  may  be  en- 
tirely unsuspected,  even  by  odor,  until  an 
explosive  mixture  has  been  formed  and 
has  spread  within  range  of  a  spark  gen- 
erated by  electricity  or  within  reach  of  a 
flame  or  open  light." 

Often  are  the  crews  affected  by  poison- 
ous gases  to  the  jjoint  of  complete  col- 
lapse, as  were  the  men  of  the  Octopus, 
Cuttlefish,  and  Viper  on  a  run  from  New 
York   to   Norfolk   in    1908 ;   and   several 


limes  have  gas  explosions  occurred  such 
as  killed  seven  men  and  wounded  eleven 
others  aboard  British  A^  at  Queenstown 
in  1905  ;  that  killed  seven  of  the  crew  of 
the  Italian  Foca  in  1909;  and  killed  one 
man  and  wounded  fourteen  of  the  Rus- 
sian Dragon  in  the  same  year. 

It  is  small  wonder  that  submarine  war- 
fare has  been  decried  by  members  of  The 
Hague  tribunal  as  unfair  and  uncivilized, 
as  it  strikes  below  the  belt.  And  if  we 
add  to  that  the  deadly  and  constant  peril 
of  the  crews  of  the  "subs"  even  in  peace- 
time we  have  a  sufificient  argument  for 
their  abandonment  by  international  agree- 
ment. 

Of  course  no  nation  knowingly  and 
deliberately  would  have  set  to  work  to 
plan  and  build  a  fleet  of  submarines  if 
the  terrible  dangers  to  its  own  men  had 
been  fully  understood  at  the  outset.  All 
were  led  to  believe  that  the  submarine 
was  as  safe  as  any  other  craft.  In  fact, 
John  P.  Holland,  the  inventor  of  that 
type  of  "subs"  in  general  use  by  modern 
navies,    "proved"    repeatedly    that    such 


This  bwiui,  of  W  kite  Waters  in  the 

Straits  of  Dover  Covered  the  French 

Boat P/urioiY  and  her  Twenty-Seven  Men 

The  crow  in  the  life  boat  sent  to  assist  them 

could  do  nothing. 


John  P.  Holland.  Inventor  of  the  Submarine 

His  type  of  craft  has.  relatively,  been  singularly  fret; 

from  disaster. 
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was  the  case.  In  a  magazine  article  pub- 
lished in  1900,  lie  showed  conclusively 
that  the  death  of  an  Englishman  named 
Day,  who  went  down  in  a  submarine  boat 
in  Plymouth  Sound  in  1774  and  never 
came  up  again,  had  been  the  only  fatality 
of  the  kind  in  three  hundred  years'  ex- 
perimentation with  under-water  craft. 
"True,  there  had  been,"  Mr.  Holland 
admitted,  "fifty  men  drowned  in  the 
newspapers,"  but  we  were  led  to  infer 
that  they  were  still  alive  and  kicking. 

"There  will  be  no  collisions,"  he  sol- 
emnly promised,  "because  the  boats  com- 
ing and  the  boats  going  will  travel  at 
different  depths.  The  water  overhead 
may  be  crowded  with  large  and  small 
craft,    but    the    submarine    will    have    a 


water  ahead  of  her.  It  was  the  Bonitc, 
speeding  straight  toward  her.  Realizing 
the  danger.  Lieutenant  Robillot,  com- 
mander of  the  SoiMciir,  shouted  an  order 
to  sink  further  down.  But  before  the 
order  could  be  executed,  the  crash  came. 
Instantly  the  interior  of  the  SonMeur 
was  filled  with  poisonous  gas  and  several 
of  her  crew  were  overcome.  Had  not 
the  inner  hatches  been  closed,  she  would 
have  sunk  like  a  stone.  Only  the  tre- 
mendous will  power  of  her  commander. 
!who  fought  desperately  against 
I  the  influences  of  the  suffocat- 
j  ing  gas,   saved  the  men 

|jfc^>J^*  of  the  "sub".     He  stood 

/  '^^^  firmly  at  his  post,  stopped 
the  descent,  and  gave 
orders  for  the  boat  to 
rise  to  the  surface,  which 


British  Boat  i   il.  Kii\  Ilia  .  i.\    im 
Steamer  hddystone  in  thk  North 
Sea.    Thirtekn  Men 
Perl^hed 


free  and  unobstructed  course." 
But     this     "unobstructed 
course"  is  precisely  what  the 
submarine   does   not   have,   as 
has  been  proved  by  actual  and 
terrible     events     since     Mr. 
I  lolland's   glowing   article 
was  printed  and  tliere  is 
not  much  in  the  theory 
of     "different     depths". 
This  was  demonstrated 
in    the   accident    to    the 
French  SoiMcur  which     '■ 
was  struck  by  the  Bonitc, 
another  "sub",  November, 
1007.      The    Soumcnr.    in 
sham  warfare,  was  lurking 
near  a  battleship,  her  tor- 
jjedoes    ready    for    action, 
when     suddenly     a     great, 
black     shape     blotted     the 


The  Partly  Suumerged 

American  "sub"  the 

Cuttlefish 


^m/ 


Flag  Marking 

Spot   Where  the 

British  Submarine 

A-3    Sank.    Fourteen 

Men  Were  Drowned  in  This 

Disaster. 


she  did  just  in  time  to  save 
the  suft'ocating  men. 

It  was  three  years  before 
this  accident  that  the  no- 
collision  theory  received  its 


THE  -^UBS"  Ol-    1 

The  top  photo  shows  a  fleet  o(  them  in  the  Thames     The 

the  third,  the  craft  that  was  cut  m  two  by  the  fi 

fir<;t  hard  rap.     On  a  blowy  :\Iarch  day 
in  1904,  a  little  fleet  of  British  submar- 
ines and  surface  torpedo  boats  was  en- 
eaeed  in  mimic  warfare  with  a  big  battle- 
ship off  the  Isle  of  Wight.     Into  this 
o-ame  of  war,  without  the  least  suspicion 
of  what  lay  below  the  water,  steamed  the 
British  liner  Bcnvick  Castle.     Of  a  sud- 
den  those  on  board   the   steamer   felt  a 
slight  shock  as  of  impact  with  something 
afloat  beneath  her  and,  looking  astern  a 
moment  later,  they  saw  a  glistening,  tor- 
pedo-like affair  in  the  water.     The  Ber- 
zvick   Castle   passed   on   and,   when   she 
reached    port,    reported    that    she    had 
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second  photo  is  that  of  the  world's  laretst  submarine  hH; 

ner  Amerika.  off  Kent.     Fifteen  lives  were  lost. 

struck  a  blank  torpedo.  This  trivial  news 
was  signaled  to  the  battleship  and  to  the 
torpedo  boats,  and  their  officers  gave  it 
little  thought.  But  after  waiting  in  vain 
for  several  hours  for  A  i,  a  boat  of  the 
Holland  pattern,  to  rejoin  the  fleet,  the 
awful  significance  of  the  collision  was 
realized. 

The  patient  watchers  saw  a  little  spot 
in  the  sea,  half  mile  off  the  Nab  lightship, 
where  the  waves  were  breaking.  There 
was  no  sign  of  wreckage  about,  but  it 
was  conchisivelv  borne  in  upon  them  that 
down  in  that  white  water  lay  the  lost 
submarine    and    eleven    men,    including 
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Lieutenant  Mansleigh,  the  senior  officer 
in  compiand.  Of  these  eleven  never  a 
soul  was  saved. 

Another  catastrophe  that  tended  to  up- 
set the  no-collision  theory  occurred  dur- 
ing a  sham  naval  fight  in  the  Black  Sea, 
June  13,  1909.  the  Russian  "sub" 
Kambaki,  which  means  "Flounder"  in 
English,  discovered  about  midnight  that 
a  line  of  battleships  was  trying  to  steal 
into  port  without  lights.  So  the  Kaiiibala 
floundered  within  three  hundred  feet  of 
the  Pautclcimin,  the  leading  battleship, 
and  theoretically  put  her  out  of  action. 
The  "sub"  then  suddenly  swerved  into 
the  line  of  battleships,  and  the  Rostislav, 
second  in  line,  struck  her  squarely  with 
her  ram.  She  sank  immediately  in  twen- 
ty-eight fathoms,  and  the  fifteen  men  in- 
side of  her  were  all  drowned. 

Here  is  another  submarine  horror  that 
tended  to  upset  the  no-collision  theory : 
On  the  night  of  July  14,  1909,  while  the 
Hritish  cruiser  Bonavcntnra,  with  a  fleet 
of  eight  submarines,  was  steaming  south 
oiif  the  Norfolk  coast  in  the  North  Sea, 
the  steamer  Eddystonc  ran  in  among 
them,  struck  Cll,  smashed  in  her  side, 
and  sunk  her  in  fifteen  fath^^i^s.  Of 
si.xteen  men  aboard  the  "sub,"  only  three 
were  saved  —  Lieutenant  Brodie,  her 
commander,  Lieutenant  Watkins,  and  a 
sailor.  These  were  picked  up  by  a  boat's 
crew  sent  out  by  the  Eddystonc. 

It  is  not  necessary  to  enumerate  all  the 
collisions  and  the  horrors  that  followed 
most  of  them,  but  that  which  sank  the 
French  Pluviose  in  1910  should  be  re- 
counted. It  was  noon,  the  weather  fine, 
the  channel  calm,  when  the  Pluz'iose  left 
Calais,  with  a  tender,  to  maneuver.  Fif- 
teen minutes  after  she  left  her  moorings, 
tiie  Pas  de  Calais,  an  old  side-wheeler, 
steamed  out  on  a  trip  to  Dover.  When 
the  Pas  was  two  miles  out  there  was  a 
shock  of  collision  and  those  on  board 
the  steamer  felt  something  grating  along 
her  keel.  "It  was  a  horrible  sensation," 
said  one  passenger.  But  it  was  not  so 
horrible  as  what  followed. 

Dead  aft,  in  a  few  moments,  rose  the 
bow  of  the  Pluz'iose,  showing  a  painted 
tri-color.  The  Pas  hove  to  within  fifty 
yards  and  got  out  a  lifeboat,  the  dazed 
crew  of  which  put  in  most  of  its  time 
shipping  and  unshipjiing  their  rudder. 
But  as  for  rescuing  anybody  encased  in 


that  solid  cylinder  by  means  of  the  boat, 
that  was  impossible.  Gradually  the 
Pluviose  sank  from  sight.  The  vessel's 
oil,  oozing  up  to  the  surface,  settled  the 
waves.     An  observer  said  of  the  sight : 

"She  was  like  a  wounded  water  crea- 
ture, shedding  its  life-blood.  She  lay 
close  under  our  stern  at  first,  but  no 
hawser  was  lowered — nothing  was  done 
to  save  her." 

So  those  twenty-seven  victims  of  the 
submarine  idea  went  down  to  meet  a 
lingering  death  in  their  sea-coffin  in  one 
hundred  and  twenty-eight  feet  of  water. 

Three  other  collision  disasters  may  be 
briefly  referred  to,  that  of  the  British 
"sub"  A  3,  rammed  and  sunk  by  the  bat- 
tleship Hazard,  with  a  loss  of  fourteen 
men,  off  the  Isle  of  Wight  in  1912 — the 
blackest  of  all  years  in  submarine  catas- 
trophe ;  that  of  the  French  "sub"  Ven- 
diiiiiairc,  rammed  and  sunk  by  the  bat- 
tleship St.  Louis,  with  a  loss  of  twenty- 
four  men ;  and  the  cutting  in  two  of  the 
British  B  2  by  the  liner  Anicrika,  with  a 
loss  of  fifteen  men. 

In  spite  of  all  precautions  the  diving- 
accidents  have  been  numerous  and  not  a 
few  of  them  fatal.  The  first  serious  one 
during  the  past  decade  was  that  of  the 
French  Farfadct,  which  could  not  rise 
after  a  dive  off  Bizerta.  Tunis,  owing  to 
the  conning  tower  not  being-  closed  se- 
curely. On  being  raised  after  they  had 
been  at  the  bottom  for  seventy-two  hours, 
twelve  of  her  crew  were  found  dead. 

Again  in  Bizerta  harbor  the  French 
Liitin  sank  in  a  submersion  trial  and  did 
not  rise.     Fourteen  men  were  lost. 

Although  our  own  navy  has  been 
rather  lucky,  it  has  had  several  diving 
accidents,  among  them  those  to  the  Por- 
poise, the  Plunger,  and  the  Shark.  The 
Plunger  sank  to  the  bottom  in  a  hundred 
and  twenty-five  feet  of  water  and  was 
saved  only  by  the  almost  superhuman 
efforts  of  her  crew  who  exhausted  them- 
selves at  the  pumps  before  the  vessel  rose 
to  the  surface. 

With  the  lesson  of  the  Lnti)!  and  the 
Farfadet  before  them,  our  naval  officers 
became  timorous.  A  special  order  was 
issued  limiting  practice  dives  to  eight 
fathoms  and  providing  that  no  "sub" 
should  go  out  without  a  tender  or  relief 
ship.     But  as  nobody  knows  whether  the 

Continued  on  page  2^4 
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GARDEN  OF  GETHSEMANE 

JUST  outside  Jerusalem,  on  the  slopes 
of  the  Mount  of  Olives,  lies  the  Gar- 
den of  Gethsemane.  It  is  a  quiet,  se- 
cluded spot,  about  one-third  of  an  acre 
in  extent,  surrounded  by  a  high  wall,  and 
belongs  to  the  Franciscan  monks.  It  is 
laid  out  in  beautiful  flower  beds.  The 
principal  object  of  interest,  however,  is  a 


venerable  olive  tree.  This  tree,  it  is 
claimed,  dates  back  to  the  time  of  Christ. 
Just  inside  the  entrance  is  the  traditional 
spot  of  the  betrayal  and  the  place  where 
the  disciples  slept  while  Christ  was  in  an 
agony  of  intercession. 

The  spot  is  a  placid,  peaceful  one,  that 
seems  to  breathe  a  spirit  of  harmony  and 
good  will  in  contrast  with  its  great  and 
solemn  history. 


I'EARV  AND  AMUNDSEN   AT  THE  NATIONAL  GEOGRAI'HICAL  SOCIETY  BANQUET 
Admiral  Peary  is  presentiosr  the  society's  medal  to  the  discoverer  of  the  South  Pole.    Captain  Amundsen  is  the  left- 
hand  figure  of  the  two  central  ones. 
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HORN  DROWNS  PRAYER 

A  T  Zion  City,  Illinois,  an  electrically 
^^  operated  horn  has  been  used  to  re- 
sist prayers  and  preaching  of  the  "Zion 
Crusaders'"  of  the  religious  sect  founded 
by  John  Alexander  Dowie.  Every  morn- 
ing the  loud-sounding  horn  is  set  to 
work,  and  the  screeching  can  easily  be 
heard  a  mile  away.  The  "Crusaders 
meet  regularly  at  7:45  a.  m.  for 
prayer.  The  owner  of  the 
Iiorn  objects  to  having  these 
religious  exercises  carried 
on  across  the  street  from 
his  place  of  business. 
But  apparently  the 
uproar  makes  lit- 
tle difference  to 
the  undaunted 
"crusader  s". 

They  still  keep  up  their  prayers  and 
singing,  hoping  that  the  tobacco-users 
and  other  "profane"  men  will  be  con- 
verted or  else  leave  the  city. 

The  meetings  are  really  a  protest 
against  these  invaders  of  a  community 
that  was  established  with  certain  restric- 
tions, most  of  which  the  factory  men 
have  sought  to  destroy.  You  might  as 
well  try  to  smoke  in  a  powder  magazine 
as  to  smoke  in  Zion  City ;  so  strong  is 
the  resentment  against  tobacco  in  this 
town  that  a  tobacco-user  puffing  a  cigar 
on  the  streets  is  liable  to  arrest  and  fine. 


Electric  Horn  Used  at 
Drown  Morn 


BOY  RANGERS  FOR  PARKS 

THE  Park  Department  of  Fort  Worth, 
Texas,  has  created  a  force  of  boy 
rangers  to  protect  the  parks.  The  inno- 
vation has  proved  a  great  success,  for, 
where  formerly  the  park  commissioners 
found  the  small  boy  responsible  for  most 
of  the  damage  done,  now,  since  they 
have  clothed  him  with  authority  and 
made  him  feel  responsible  for 
the  welfare  of  trees,  flowers, 
swings,  pools,  etc.,  the 
trouble  has  practically  dis- 
appeared. The  police 
oflicer^  f  o  u  n  d  that 
they  could  not  cope 
with  the  m  i  s- 
chievous  young- 
sters. They  al- 
ways managed  to 
escape.  But  the  boys  can't  get  way  from 
their  own  leaders  and  companions.  Fif- 
teen to  twenty  boys  have  been  appointed 
park  rangers  and  regularly  "sworn  in" 
with  ceremony.  Badges  are  given  them. 
The  boys  have  their  own  way  of  admin- 
istering justice  if  a  culprit  refuses  to 
stand  for  trial. 

It  may  be  taken  for  granted  that  the 
method  employed  by  the  youngsters  to 
bring  the  recalcitrant  to  time  is  far  more 
unpleasant  than  the  ordinary  procedure 
would  be.  Hence,  very  few  essay  to 
escape  justice. 


ZluN    ClTV.    ILLINUIS.    Tu 

ing  Prayers 


SWORN  PROTECTORS  OF  PARKS  AT  FORT   WORTH.  TEXAS 
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A  VOYAGE  ON  LAND 
BY  BOAT 

I  T  XTIL  the  railroad  reached  Klamath 
^  Falls,  Oregon,  the  popular  route  into 
this  interesting  region  included  a  most 
unique  voyage  by  boat.  Leaving  the  train 
at  Grass  Lake  \'alley  in  California  the 
traveler  journeyed  by  stage  for  twenty 
miles  and  then  embarked  upon  a  good 
sized  steamer  which  seemed  to  be  resting 
upon  the  grassy  prairie.  Apparently 
there  was  not  enough  water  in  sight  to 
float  a  saw  log.  When  "all  aboard"  was 
given  and  passengers  moved  forward  on 
the  boat,  they  caught  a  glimpse  of  a  nar- 
row passageway  cut  through  the  waving 
grass  and  tules  and  then  it  was  made 
evident  that  all  this  wide  expanse  of 
green  was  an  island  of  grass  and  cat- 
tails under  which  there  was  a  lake. 

For  a  half  dozen  miles  or   more  the 
steamer  held  its  way  in  the  narrow  chan- 


V      nel  and  then  struck  out  into  cjpeu 

M      water.     Here  another  curious  thing 

"^M      was   observed.     The   lake  in  some 

J     places    was    so    shallow    that    the 

steamer    actually    plowed    its    way 

~  i      through   the   mud.     The   churning 

screw    stirred   up   great   masses   of 

almost  liquid  mud  of  Stygian  black- 

.^  ■      ncss,  and  the  weight  of  the  vessel 

squeezed   it   upward   on   the   sides. 

As  the  mud  rose  to  the  surface, 

thousands  of  small   fishes  were  to 

be  seen  struggling  to  the  to])  of  the  mass 

to    escape    suffocation.     Whenever    the 

.steamer  reached  one  of  these  shallows,  an 

incredible  number  of  gulls  appeared,  and 

screaming  shrilly,   began   to  devour  the 

fish  as  they  emerged  from  the  mud. 


OLDEST  OF  MEN? 

VV/.\H-IL\-GUX-TA,  the  Chief  Fire- 
"  maker,  whose  picture  is  shown  here- 
with, is  supposed  to  be  the  oldest  human 
being  in  the  world,  at  least  the  oldest  in 
the  United  States,  there  being  well- 
autlienticated  evidence  that  he  was  born 
in  1781.  He  is  a  Blackfoot  Indian,  and 
his  home  is  on  the  Glacier  Reservation. 
He  was  the  first  red  man  in  that  territory 
to  visit  the  "Great  White  Father,"  and 
his  journey  to  Washington  to  meet 
President  Jefferson  was  a  great  event  in 
his  life. 


^i^M 
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THE  WAV   IT  LOOKS  TO  THE   MAN  ON   LAND 
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Me  is  regarded  by  liis 
tribe  as  an  oracle,  and  at 
his  birth  the  father  of  all 
spirits  is  said  to  have  shot 
an  arrow  near  his  tepee  as 
a  prophecy  that  he  wouk 
live  forever. 

His  deep   and  numer- 
ous facial  lines  are  prima 
facie  proof  of  great  age. 
Seldom,     indeed,     does 
one   see  so  remarkable 
a  face. 

BIGGEST  STONE 
EVER 
QUARRIED? 

/^KE  of  the  most 
^^  interesting 
proofs  of  the  won- 
derful civilization  of 
the  ancients  is  af- 
forded by  the  great 
slab  of  stone  at 
Baalbec,  in  Syria. 
This  huge  mono- 
lith is  69  feet  long,  14  feet  broad,  and 
17  feet  in  depth.  It  is  said  to  be  the 
largest  piece  of  stone  ever  quarried,  and 
its  estimated  weight  is  1,500  tons.  It  is 
thought  by  archaeologists  that  this  huge 
stone  was  intended  by  the  ancient  build- 
ers to  adorn  the  Temple  of  the  Sun — now 
in  ruins — nearby.  Here,  in  one  of  the 
walls  which  still  stands,  are  to  be  seen 
huge  slabs  of  stone,  which  careful  meas- 


This  Indian  Chihf.  AhHa 
Have  Been 


urements  show   to  be  63 
feet    long    and     13     feet 
high.     More     remarkable 
still,   they    are   placed    in 
])Osition  19  feet  above  the 
ground   level.    Moreover, 
although  no  sign  of  any 
cementing   mixture   is   to 
be  found  in  these  ancient 
buildings,  the  stones  have 
been  squared  and  polished 
so  evenly  that  only  after 
the    most    minute    search 
can  the  joints  be   found, 
and  when  traced  it  is  im- 
possible to  thrust  the  blade 
of    a    pocket-knife    between 
them  !    How  these  things  were 
done  is  a  standing  mystery 
to  the  scientist. 

If  necessity  is  the 
mother  of  invention, 
the  needs  of  the 
ancients  must  have 
been  very  pro- 
nounced, indeed, 
when  they  devised 
ways  and  means  to  so  perfectly  fit  to- 
gether thest  huge  stones.  Religion,  a 
tremendously  coinpelling  force  in  the 
lives  of  the  men  of  antiquity,  perhaps  is 
the  best  solution  of  the  source  of  the 
inspiration  that  inspired  them. 

As  an  illustration  of  this  we  have  but 
to  point  to  the  Egyptian  pyramids — those 
gigantic  pyramids  of  the  dead. 


■Gun  Ta.  is  rSKLiEviu  to 
Born  in  17S1 
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THOUGHT  TU  BE  THE  GREATEST  SINGLE  PIECE  OF  STONE  EVER  ULAKKIKU 


!/? 


A   MONTESSORI  SCHOOL 
III  tho  upper  photograph  the  entire  class  suits  its  fancy  by  playing  at  whnte 
exercise  host  suits  it.  without  regard  to  what  the  others  are  doing.     In  the 
lower  one,  the  blindfoldod  children  are  learning  to  distinguisli 
between  rough  and  smooth. 


SHOCKED    INTO    SMARTNESS 

By 
F.    G.    MOORHEAD 


A  N  educational  experiment  is  being 

/\       conducted  in  the  Washington 

/  \      home  of  Dr.  -Alexander  Gra- 

I  \  ham  Bell,  inventor  of  the  tele- 
^  \.  phone  and  the  graphophone. 
The  experiment  is  to  ascertain  if  the 
Montessori  child-training  methods  are  as 
effective  among  the  alert,  eager-minded 
children  of  America  as  they  were  among 
the  insane  and  defective  children  of  Italy. 

It  is  now  fifteen  years  since  Empress 
Elizabeth  of  Austria,  wife  of  Emperor 
Francis  Joseph,  met  her  untimely  end  at 
the  hands  of  the  Italian  anarchist,  Luigi 
Luccheni.  When  the  news  of  the  das- 
tardly deed  was  flashed  to  Turin,  it  found 
a  young  Italian  woman,  a  doctor,  sitting 
among  the  noted  educators  of  Europe 

2JS 


in  an  international  educational  confer- 
ence. Uninvited  to  the  meetings,  she 
had  sat  quietly  during  the  sessions, 
looked  upon  as  an  interloper  by  the 
school  men,  who  thought  there  was  noth- 
ing practical  to  learn  from  a  medical 
representative.  The  news  of  the  assas- 
sination of  the  Austrian  empress  brought 
a  venerable  and  dignified  educator  to  his 
feet  to  urge  upon  all  teachers  the  great 
desirability  of  giving  their  classes  moral 
instruction,  inculcating  upon  them  the 
horror  of  violence.  When  the  applause 
which  greeted  these  bromidic  remarks 
had  subsided,  the  young  woman  doctor, 
Maria  Montessori,  rose  to  her  feet  and 
delivered  a  speech  w^hich  made  her  fam- 
ous.    She  pointed  out  that  in  vain  would 
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the  educators  try  to  bring  about  reforms 
by  teaching  morals  in  the  classroom,  if 
they  did  not  realize  that  there  were  be- 
fore them,  in  every  school,  in  every  class, 
individuals  capable  of  com- 
mitting just  such  crimes 
as  the  assassination  of  the 
Empress  Elizabeth.  She 
declared  that  in  every 
class  there  are 
types  repre- 
sented so  far 
below  the  nor- 
mal that  the 
ordinary  edu- 
cational meth- 
ods  cannot 
touch  or  afifect 

them.  She  pleaded  for  some  training 
which  would  give  every  teacher  the 
power  to  see  the  individual  traits  of  the 
children  before  her. 

Dr.  Montessori  was  asked  by  the  Uni- 
versity of  Rome  to  deliver  a  course  of 
lectures  on  the  training  of  the  defective 
child.  From  that  it  was  a  matter  of 
natural  development  to  place  her  in 
charge  of  such  children,  to  try  out  her 
ideas.  A  class  of  imbecile,  insane,  and 
mentally  defective  children  was  gathered 
from  all  over  Italy.  Dr.  Montessori 
worked  with  them,  day  after  day,  leading 
them  out  of  the  darkness  of  their  abnor- 
mality. At  the  end  of  two  years  she  won 
a  notable  triumph ;  her  defective  chil- 
dren took  an 
e  xamination 
with  normal 
children  from 
the  public 
schools  of 
Rome  and 
passed  with 
honors,  to  the 
amazement  of 
everybody  but 
Dr.  Montessori. 
The  amazed 
cry     was: 

"Montessori  has  made  the  idiot  into  a 
man."  But  Dr.  Montessori  knew  better: 
she  shook  her  head  and  replied :  "No,  I 
have  merely  shown  that  the  normal  child 
has  been  repressed  and  suffocated  until 
the  defective  child  has  caught  up." 

After  that.  Dr.  Montessori  set  about  to 
perfect  her  system    so    that    the  normal 


The  First  Lesson  in  Form  and  Dimension 
Fitting  the  cylinders  into  the  holes  in  the  frame. 


child  might  develop  as  Nature  intended. 
From  training  idiots  and  insane,  she  be- 
gan training  normal  children,  in  the  aris- 
tocratic sections  of  Rome,  among  the 
tenements,  in  the  British 
Embassy;  revising, 
studying,  learning  as 
she  taught,  until  the 
Montessori  system 
of  child  train- 
ing stood  forth 
perfected. 

A  s  sociated 
with  Dr.  Bell 
in  the  experi- 
ments at  Wash- 


FoR  Lessons  in  Contour  and  Size 

These  geometrical  insets  the  child  learns  to  put  into  the  proper 

opetiings. 


mgton  are  a 
number  of 
eminent  men  and  women,  giving  liberally 
of  their  time  to  thoroughly  try  out  the 
ideas  for  which  such  high  claims  are 
made.  Among  these  men  and  women 
are  S.  S.  McClure,  the  magazine  pub- 
lisher ;  Mrs.  William  Pierson  Hamilton, 
daughter  of  J.  Pierpont  Morgan ;  Rob- 
erts Walker,  President  of  the  Rock 
Island  Railroad  Company ;  and  Prof. 
William  H.  Maxwell,  Superintendent  of 
the  Public  Schools  of  Greater  New  York. 
Among  the  children  upon  whom  the  ex- 
periment is  being  made  is  the  two-year- 
old  daughter  of  Walter  L.  Fisher,  Sec- 
retary of  the  Interior  in  President  Taft's 
cabinet. 

The  first  Montessori  school  estab- 
lished in  this 
country  was  set 
up  in  Tarry- 
t  o  w  n ,  New 
York.  There, 
among  the 
children  of  the 
wealthy.  Dr. 
Montessori's 
American 
t  r  a  n  slat  or, 
M  i  s-  s  Anne 
George,  set 
about  to  dem- 
onstrate the  new  methods.  It  is  Miss 
George  who  is  in  charge  of  the  present 
school  in  Dr.  Bell's  Washington  home. 
She  has  the  distinction  of  being  the  first 
American  woman  to  study  under  Dr. 
Montessori.  She  was  the  only  foreigner 
in  a  class  of  sixty,  representing  thirteen 
different     religious     beliefs.     She     was 
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called  "The  Pilgrim  Sister"  because  of 
the  long-  journey  she  had  made  lo  sit  at 
the  feet  of  the  eminent  Dotoressa.  As  a 
result  of  two  years'  teachint;'  Montessori 
schools  in  Tarrytowii  and  Washing- 
ton, Miss  Cieorge  unequivocally 
declares  that  the  IVIontessori  meth- 
ods and  materials  are  more 
effective  with  the  American 
child  than  with  the  Italian 
and  that  the  system  is  the 
only  natural  and  highlv 
elVective  way  of  leading 
the  child  into  self-devel- 
oi)ment  and  self-learn- 
ing. 

The  Montessori 
method,  as  applied  in 
the  American  schools,  is 
based  on  individual 
liberty  and  f  r  e  e  d  o  m. 
Each  child  in  the  class 
is  studied  and  considered  as  an  indi- 
vidiual.  not  merely  as  a  component 
part  of  the  whole ;  while  he  is  left  to  de- 
velop himself,  practically  without  dis- 
cipline, save  the  unseen  moral  suasion  of 
loving  tenderness  and  care.  "The  best 
pedagogical  influence  is  indirect,"  de- 
clares Dr.  Alontessori,  and  so  she  has 
her  teachers  merely  show  the  child  the 
"sense-shocking"  materials,  give  a  little 
idea  of  how  they  are  worked,  and  then 
leave  them  to  their  own  resources. 

There  are  no  regular  class  hours,  no 
daily  tasks,  no  driving  whatever  in  the 
classroom    in    the    home    of    Alexander 


Dr.  Maria  Montessori 


tiraham  liell  on  Connecticut  Avenue. 
The  children  arc  allowed  to  take  from 
the  shelves  whatever  material  they  wish 
and  to  play,  "or  work,"  with  it  as  long 
as  they  choose.  It  may  be  that  one 
youngster  will  play  with  one  kind 
of  material  all  day  long,  although 
his  little  neighbor  uses  a  half  dozen 
or  even  a  dozen  different  things. 
!^hould  anyone,  tire,  he  is  allowed 
to  wander  from  the  room 
(wherever  possible  the 
Montessori  school  opens 
on  a  garden  or  court, 
where  there  is  plenty  of 
sun  and  fresh  air)  and- 
no  one  says  him  nay, 
save  when  he  interferes 
with  some  one  else. 

The  Montessori  elect 
consider  a  school  well 
disciplined  when  every 
child  can  move  about  and  get  his  material 
or  put  it  away  in  an  orderly,  happy  man- 
ner, and,  when  he  feels  like  it,  stop  and 
rest  in  the  same  orderly  and  happy  way, 
without  disturbing  anybody.  The  Mon- 
tessori theory  is  that  discipline  must 
have  as  its  limit  the  comfort  and  con- 
venience of  the  child,  and  that  it  must 
check  in  him  any  action  which  tends  to 
rough  and  ill-bred  habits.  Further  than 
this  the  Montessori  teachers  do  not 
exert  themselves  to  maintain  "order,"  as 
it  is  known  in  the  ordinar,  school  room. 
In  the  schools  of  Miss  George  there  may 
be  heard  the  happy  buzz  of  the  children 
working  with  their  exercises,  talking  or 
humming  to  themselves,  or  moving  about 
to  get  new  material. 

Miss  George  delights  to  tell  of  the 
little  son  of  a  prominent  Washington 
official  who  did  absolutely  nothing  the 
first  three  days  he  was  in  her  school  but 
tie  bright  colored  ribbons  into  bows  on 
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one  of  the  simple  exercise  frames.  He 
was  allowed  to  do  this  all  day  long  for 
three  successive  days ;  then  he  was  satis- 
fied and  turned  to  the  score  of  other  ap- 
paratus awaiting  his  choosing. 

Another  little  fellow,  the  rebel  of  his 
early  school  days,  but  now  the  brightest 
and  most  enthusiastic  in  the  Washington 
class  of  twenty-two,  was  captivated  by 
the.waterihg  . pot,  with  which  he  was 
permitted  to  sprinkle  the  flowers, 
and  the  frame  on  which  he  could 
snap  strips  of  leather  together  as  one 
snaps  the  fastener  of  a  glove.  When  he 
had  played  with  these  to  his  heart's  con- 
tent he  was  slowly  and  subtly  turned  to 
other  exercises 

and    in    a    few    t-,-^ — —■- .  -, — y^g-.  ,-, 

weeks  was  abk- 

to   read  an  (1  ^_  '     ^aa 

c  o  u  n  t    a  n  d  '^i 

write. 

The   little  -      '     I    ^ 

daughter    of  , ,.  i^ 

Secretary 
Fisher     invari- 
ably buttons 
threewhitc 
shirt    buttons 
on  a  frame  and 
then,   having 
performed  this 
perfectly    marvel- 
ous   feat,    to    her 
two-year-old   way 
of  thinking,  goes 
over   and    lies 
down  upon  a  fur 
rug,  kicks  her 
heels    in    content- 
ment  for  a  few   minutes,   and  is   finally 
ready   for  the  other  pleasures  and  con- 
quests of  the  day. 

Dr.  Montessori  has  found  by  experi- 
ence that  the  first  appeal  to  the  child's 
perception  must  be  made  through  gross- 
er, more  startling  stimuli  than  those 
which  appeal  to  or  affect  merely  one 
sense,  and  so,  while  the  daily  exercises 
formerly  dealt  almost  exclusively  with 
the  sense  of  touch,  her  early  training 
materials  nowadays  are  designed  to  se- 
cure a  threefold  recognition  of  facts 
and  objects:  through  the  eyes;  through 
the  ears ;  and  through  the  finger  tips. 
Following  the  simplest  exercises,  those 
with   the    frames   holding   various   cloth 
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and  leather  strips  to  be  buttoned  or 
laced  or  snapped  together,  the  sensibili- 
ties are  "shocked"  into  alertness  by  ac- 
tions which  show  differences  in  dimen- 
sion and  form. 

The  apparatus  used  for  this  purpose 
is  a  set  of  cylinders  or  plugs,  graduated 
in  size,  and  closely  resembling  a  set  of 
apothecary  weights.  The  cylinders  are 
snugly  fitted  into  a  deep  frame,  in  reg- 
ular order,  according  to  their  size,  cylin- 
ders of  different  diameters  and  different 
lengths  being  employed.  Later,  cylinders 
of  different  diameters  but  of  same 
lengths  are  used. 

In  presenting  this  work  for  the  first 
time  the  teach- 
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Specimens  of  Writing  Done  dy  Five-YearOlds  in 

A  Montessori  School 

One  child  had  but  two  months'  training. 


er  removes  the 
cylinders  from 
the  frame.  By 
the  time  this  is 
done  the  child 
has  reached  for 
the  m.  The 
teacher's  work 
is  then  finished 
and  the  child  is 
left  to  himself 
to  start  the 
herculean  task 
of  fitting  the 
cylinders  back 
nito  their  correct 
( >  p  e  n  i  n  g  s,  and 
thereby  secure  a 
knowledge  of  di- 
mension. If  a 
mistake  is  made 
the  last  plug  will 
not  fit  into  the 
remaining  hole.  The  child  sees  that 
something  is  wrong  and  almost  invariably 
tries  again,  and  perseveres  until  he  glee- 
fully succeeds. 

In  the  next  exercise  the  material  does 
not  control  the  problem.  A  set  of  blocks 
or  prisms,  which,  placed  in  order,  form 
a  set  of  stairs  and  a  tapering  tower,  are 
shown  the  child.  The  teacher  arranges 
the  prisms  while  the  child  observes. 
They  are  then  disarranged.  Nothing  is 
said.  If  the  child  has  by  this  time 
grasped  the  idea  of  graduated  forms,  he 
will  at  once  set  about  to  rearrange  the 
blocks  in  order.  If  he  does  not  grasp  it, 
the  exercise  is  put  away  ;  there  is  none  of 

Continued  on  /'aire  ?i'^S 


BEST  PAYING  RAILWAY   IN  THE  COUNTRY. 


How  THE  New  Ship  Ambulance,  for  the  Sick  .and 

Injured,  is  Used  in  the  U.  S.  Navy. 

A  wounded  man  is  shown  arriving  at  the  decic  level. 
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BEST  PAYING  RAILWAY 

'T'lIERE  is  a  one  mile  horse-car  rail- 
*■  way  between  Strong  City  and  Cot- 
tonwood Falls,  Kansas,  which  pays 
bigger  dividends  on  the  investment, 
probably,  than  any  other  railway  in  the 
country.  The  receipts  for  the  past  year 
were  $4,500.  It  employs  three  men  at 
$30  each  per  month,  and  three  horses 
are  purchased  annually  at  about  $30  each. 
One  man  owns  practically  all  the  stock, 
and  as  he  bought  it  a  number  of  years 
ago  for  a  mere  song,  he  is  pretty  well 
satisfied  with  his  property,  so  much  so, 
indeed,  that  he  refuses  to  sell. 

A  car  leaves  every  half  hour.  The 
main  line  of  the  Santa  Fe  runs  through 
Strong  City,  and  a  branch  line  passes 
through  Cottonwood  Falls.  A  great  many 
passengers  transfer  from  one  to  the 
other  by  means  of  the  horse-car.  The 
Chase  County  High  School  is  situated  at 
Cottninvood  Falls.  A  goodly  number  of 
the  students  go  home  every  two  weeks, 
taking  the  horse-car  back  and  forth  to 
-Strong  City,  where  they  make  the  main 
line  of  the  railroad.  It  is  considered 
<|uite  a  lark,  also,  for  a  party  of  them  to 
go  over  and  back,  just  for  a  ride.  The 
fare  is  five  cents  each  way. 

Besides  passengers,  parcels  of  all  sizes 
are  carried  and  delivered,  so  that  the 
line  does  a  profitable  business  in  carry- 
ing freight,  as  well. 


BONES  OF  WARFARE 

nPHESE  are  the  bones  of  thou- 
■*•  sands  of  innocent  victims  (if 
one  of  the  most  desperate  war- 
fares that  was  ever  waged  in  the 
United  States.  This  warfare 
went  on  for  five  years  between 
the  cattlemen  and  sheepmen  of 
the  State  of  Wyoming.  All  the 
northwest  portion  of  that  State 
is  made  up  of  this  sort  of  coun- 
try that  makes  an  ideal  cattle 
country.  It  was  first  settled  by 
cattlemen.  Later  sheepmen  be- 
gan to  encroach,  and  since  that 
time  the  feeling  between  the  two 
interests  has  been  most  bitter, 
sometimes  leading  to  bloodshed. 
Even  to  the  present  the  old  feud 
is  to  be  found  in  politics  and 
Senator  Warren,  for  example,  is  opposed 
for  his  post  by  a  cattleman  of  the  oppo- 
site faction. 

But  to  return  to  the  bones.  They  are 
not  those  of  cowboys  or  sheepherders 
who  fought  to  the  death,  but  of  the  inno- 
cent sheep  that  caused  all  the  trouble  and 
that  were  sacrificed.  It  was  in  1899,  that 
a  deadline  was  laid  down  beyond  which 
sheep  should  not  encroach  into  the  cattle 


Wherk  Shf.fp  Were  Massacred  bv  the  Thousand 

country.  In  1901,  however,  the  sheep- 
men crossed  the  deadline  in  the  face  of 
warnings  not  to  do  so.  Bodies  of  cow- 
boys were  organized  and  these  charged 
the  sheep  camps,  put  their  guardians  to 
rout,  burned  the  wagons,  and,  finding 
tne  sheep  in  their  corrals,  clubbed  them 
to  death  by  the  thousand.  These  bones 
mark  the  sites  of  the  old  corrals. 


HOW  ROYALTY  ESCAPES  THE  IRKSOME 
Moreno  Cardonero.  while  paintini,'  Uueen  Ena  of  Spain,  gave  Her  Royal  Highness  rest  for  a  part  of  the  work. 

this  by  havine  the  frock  alone  ■'pose". 


He  did 
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AS  THE   DETROIT  APPEARED  JUST  BEFORE  I.AUN'CHING 


MOTOR    BOAT    MARES    LONGEST    TRIP 

By 
LEN    G.    SHAW 


WHEN  the  staunch  motor 
boat  Detroit  set  out  from 
the  city  whose  name  it 
bore  with  St.  Petersburg, 
Russia,  aS'  its  final  des- 
tination, wiseacres  shook  their  heads  at 
the  idea  of  so  diminutive  a  craft,  pro- 
pelled by  a  gasoline  engine,  being  able  to 
make  the  voyage. 

But  the  croaking  prophets  were  mis- 
taken. For  while  the  Detroit  was  buf- 
feted about  by  wind  and  wave  until  at 
times  the  doughty  mariners  confessed 
sharing  the  fears  of  the  wiseacres,  the 
launch — it  was  little  more — poked  its 
nose  into  Queenstown  harbor,  with 
scarcely  a  sign  of  hard  usage,  just 
twenty-one  days  and  sixteen  hours  after 
setting  out  from  New  York.  This  was 
the  longest  continuous  trip  ever  made  by 
a  motor  boat,  and  until  then  regarded  as 
an  impossibility,  if  for  nothing  else  than 
the  inability  to  carry  a  sufficient  supply 
of  fuel. 

The  Detroit  was  not  designed  for 
beauty,  strength  and  seaworthiness  being 
the  chief  considerations.  It  was  thirty- 
five  feet  over  all,  with  nine-foot  beams, 
five-foot  six-inch  draft,  and  a  displace- 


ment of  about  twelve  tons  when  fully 
equipped  and  loaded.  It  had  a  two- 
cylinder  two-cycle  motor  developing  si.x- 
teen  horsepower,  and  capable  of  driving 
the  boat  a  trifle  more  than  six  miles  an 
hour.  In  addition  it  was  fitted  with  a 
thirty-two  foot  mast  and  su'iScient  sail  if 
occasion  should  arise. 

The  question  of  fuel  supply  was  solved 
through  the  installation  of  seven  tanks, 
with  a  combined  capacity  of  1,233  gallons 
of  gasoline,  two  of  these  tanks  being 
located  on  deck  amidships,  the  rest  in  the 
hold.  With  a  volcano  like  this  under 
foot,  every  precaution  had  to  be  taken 
to  guard  against  fire.  Captain  Day  was 
the  only  man  to  carry  matches,  and 
smoking  was  positively  prohibited.  Cook- 
ing was  done  on  a  stove  heated  from  the 
exhaust  to  the  engine,  the  device  proving 
entirely  satisfactory.  Only  once  on  the 
entire  trip  was  there  danger  from  fire, 
and  then  the  blaze  was  extinguished 
before  any  harm  resulted. 

A  few  days  out  from  New  York,  the 
Detroit  was  caught  in  a  blow,  and  the 
shaking  up  revealed  the  fact  that  the 
250-gallon  fresh  water  tanks  had  not 
been  properly  cleaned  before  filling,  the 
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stock  becoming  brackish.  Once  on  tlie 
voyage  a  big  transatlantic  liner  was 
halted  and  requisitioned  for  a  supply  of 
drinking  water.  Aside  from  this,  and 
continued  rough 
weather  that  repeat- 
edly sent  even  the 
most  seasoned  to 
their  bunks,  no 
inconvenience  was 
experienced  by 
three  men  who  assist- 
ed the  captain  as 
crew.  The  boat  did 
not  prove  to  be  a  good 
runner  in  heavy  seas. 
but  it  made  up  for  all 
this  when  it  came  to 
lying  to  and  riding  heavy  seas.  The  low 
midship  deck  proved  a  defect,  for  the 
boat  shipped  water  on  slight  provocation, 
although  this  did  not  interfere  with  the 
motor's  operation. 

The  Detroit  cleared  from  Detroit,  run- 


BorND  FROM  Dftroit, 
BURG.  K 


ning  across  Lake  Erie,  through  the  Erie 
Canal,  down  the  Hudson  and  to  New 
York,  where  several  days  were  spent  in 
preparation  for  the  dash  across  the 
Atlantic.  Oueenstown 
was  reached  three 
weeks  later,  the  run- 
ning time  between  the 
I    ,  ^\       k  two    ports    being 

I— Wiis,  V- —i-i  e.xactly   twenty-one 

days  sixteen  hours.  A 
few  days  at  Queens- 
town,  and  the  Detroit 
proceeded  to  Cowes, 
thence  to  St.  Peters- 
!>urg  by  way  of  the 
Ens^lish  Channel,  the 
North  and  Baltic 
seas.  The  Russian  capital  was  reached 
in  less  than  two  months  after  the  depart- 
ure from  New  York.  Something  more 
than  7,000  miles  was  covered  in  this  re- 
markable voyage  of  nearly  one-third  the 
distance  around  the  earth. 


U.  S.  .\.,  TO  St.  Peters 

USSIA 


.An  eye  to  see 

Nature; 
A  heart  to  feel 

Nature: 

And  the  courage 

to  follow 

Nature ! 

— Elbekt  Hubhard 
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TRICK    VENTRILOQUISM 

BY 
H.    R.    M  E  R  T  O  N 

IWl'.XTION  has  even  displaced  tlie  tiUl-time  ventriloquist, 
who  nowadays  is  really  no  ventrilo((uist  at  all.  When  he 
isn"t  speaking  his  own  lines,  he  is  puffing  vigorously  on  a 
hig  black  cigar,  and  how  in  goodness  can  a  man  do  that 
and  talk  for  his  dummy,  visibly  or  invisil)ly,  at  the  same 
lime?    The  answer  is,  he  can't. 

Vet  we  hear  the  dummy  responding  to  his 
jiartner  with  a  ready  line  of  repartee,  delivered 
in  stentorian  tones.  What  is  more,  he  turns 
and  twists  his  head,  waves  his  arms  and  kicks 
up  his  feet,  while  llie  other  half  of  the  sketch 
stands  a  dozen   feet   awav   with   liis  liand>   in 


Z^ 


7  \ 


AT> 


TRICK    VENTRILOQUISM 


227 


his  pockets.  Surely  times  and  things 
have  changed. 

The  telephone  ventriloquist  device, 
which  enables  any  one  to  give  a  success- 
ful ventriloquist  performance,  is  an  in- 
genious combination  of  the  loud  speaking 
telephone  and  various  electromagnets. 

At  a  recent  entertainment  given  by  the 
employes  of  a  big  electric  company,  one 
of  the  features  of  the  programme  was  a 


with  the  horn  or  large  mouthpiece  point- 
ing toward  the  audience.  The  receiver 
in  turn  is  connected  with  a  special  trans- 
mitter which  is  handled  by  an  operator 
in  an  ante-room  some  distance  away.  An 
ordinary  operator's  breast  transmitter  is 
also  concealed  in  the  body  of  the  dummy. 
Whatever  is  said  by  the  man  on  the  stage 
is  transmitted  via  the  dummy  to  the  oper- 
ator behind  the  scene,  thereby  enabling 


"ventriloquist"  act.  The  performer  was 
assisted  in  his  specialty  by  a  little  wooden 
dummy  style  "Know-it-all".  The  little 
fellow  not  only  talked  remarkably  well 
but  moved  his  head  and  arms  and  wagged 
his  jaws  like  a  regular  lightning  rod 
agent.  As  an  encore  he  sang  one  of 
Caruso's  selections,  and  the  audience  was 
about  ready  to  vote  the  performer  the 
champion  ventriloquist  when,  to  the 
amazement  of  all,  the  full  orchestral 
accompaniment  of  song  came  from  the 
little  man !    The  secret  was  out. 

In  order  to  produce  these  mysterious 
effects,  the  dummy  figure  is  fitted  inside 
with  a  loud-speaking  telephone  receiver, 


Showing  the  .Apparatus 
Used  by  the  Operator  Be- 
hind THE  Scenes,  who 
Does  the  Talking 

The  receiver  enables  him  to 
hear  what  his  co-wnrker  on  the 
stace  is  saying.  Throutrh  the 
transmitter  in  his  hand  he 
speaks  the  words  which  seem 
to  issue  from  the  dummy. 


him  to  hear  what  the  ventriloquist  says 
and  to  make  the  proper  reply  for  the 
dummy. 

When  speaking  into  the  special  trans- 
mitter, the  operator,  by  means  of  a  teleg- 
rapher's key  which  controls  an  electro- 
magnet, causes  the  dummy's  jaws  to 
move  so  that  the  words  apparently  come 
from  his  mouth.  With  other  keys  he  is 
enabled  to  turn  its  head  and  to  move  its 
arms  and  feet.  The  wiring  from  the 
megaphone  receiver  and  from  the  relays 
which  operate  the  dummy's  jaws,  head, 
arms,  and  feet,  is  run  down  the  two 
front  legs  of  the  chair  on  which  the  figure 
sits. 


qhe  SKY  BILL  POSTER 


BY  EDWARD  I.PRATT 


AERIAL    ADVERTISING 
•'*■  Company!    That  sounds  up-to- 
date,     and     visionary,     too,     some 
would  think,  but  such  an  organiza- 
tion is  in  our  midst  all  ready  to  dis- 
play the  superiority  of  Any  One's 
goods  on  the  heavens  nightly  at 
so   nuich    per   flash.    They   are 
going  to  do  it  by  means  of  a 
big   dirigible,    fitted 
d  y  n   a  m  o, 
stereopt  icons, 
and  a  complete 


TSKano-*; 


lighting  equipment. 
The  immense  fish- 
like bag  above  the  hull  is  the  "screen"  on 
which  the  advertisements  will  appear. 

Five  or  six  years  ago,  the  first  big 
balloon  meet  and  race  occasioned  great 
enthusiasm  in  this  country.  Aeroplanes 
were  still  more  or  less  of  an  unknown 
quantity  and  the  balloon  seemed  the 
future  airship  of  safety.  Now  the  balloon 
is  a  thing  of  the  past  except  for  use  as 
a  sport  or  pastime,  and  the  interest  for- 
merly given  to  this  field  of  aerial  travel 
has  become  centered  in  the  dirigible. 

While  most  agree  that  it  is  much  safer 
than  the  biplane,  or  ''heavier  than  air 
machine",  there  is  still  an  element  of 
danger  through  the  bursting  of  the  bag 


or    of    the 
gas     compart- 
ment s    from 
the  expansion 
of  the  gas.    Now, 
in  the  many  separ- 
ate    compartments 
w  i  t  h  w  h  i  c  h  the 
larger  dirigibles  are 
equipped   and   the   im- 
proxeil    regulating  appa- 
ratus,   this    danger    is 
greatly  modified. 

So  far  in  this  country, 
we  have  one  dirigible  of 
any  size  and  this  one 
came  over  by  liner  in 
traveling  crate  last 
summer  from  France. 
This  is  not  a  Zep- 
pelin quite,  but  its  own- 
ers, who  live  in  Chicago, 
have  some  ambitious 
deas  atid  they  propose  to  carry  them  out. 
The  plan,  which  has  proved  successful 
abroad,  is  to  have  the  bag  make  nightly 
ascensions — weather  permitting — and  to 
let  it  hover  over  the  city  at  a  height  suit- 
able for  proper  display  of  advertising. 

Down  in  the  car  suspended  below  the 
big  bag  is  a  powerful  arc  light  and  reflect- 
ing apparatus  similar  to  the  modem  magic 
lantern.  This  throws  on  the  great  dark 
oval  shape  overhead  an  advertisement 
bigger  than  a  billboard  picture  of  the 
delights,  perchance,  of  the  play  of  the 
hour ;  then  may  come  to  view  our  old 
friends  the  "Gold  Dust  Twins",  then  the 
"Little  Fairy",  followed  perhaps  by  some 
of  the  "Breakfast  Food"  family.  The 
thousands  of  people  on  the  streets  or  in 
windows  cannot  fail  to  see  the  graceful 
ship  overhead  and  will  not  fail  to  read 
the  advertising. 


THE  SKY  BILL  POSTER 
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These  two  arguments  look 
strong  to  the  enterprising  own- 
ers of  the  Captain  Wild — named 
after  the  man  most  interested, 
who  is  known  throughout  the 
country  for  his  bravery  and  dar- 
ing in  furthering  the  business  of 
air  navigation. 

The  type  of  bag  used  in  con- 
nection with  this  novel  advertis- 
ing scheme  is  called  "Zodiac 
Stream  Line."  It  is  one  hundred 
and  twenty-two  feet  over  all,  the 
area  amidships  being  five  hun- 
dred and  seventy  square  feet,  a 
good  area  certainly  for  an  ex- 
tensive display. 

In  front  of  the  familiar  steer- 
ing wheel  is  a  box  containing 
the  mariner's  compass,  a  barom- 
eter, an  instrument  to  indicate 
whether  the  craft  is  ascending  or 
descending,  chronometer,  mer- 
cury thermometer,  and  gauges 
for  showing  pressure  of  gas  in 
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the    hag.    A 
lianyfs  from  tlie  stern 
steering  and  two  fin 
at  eacli   side   of  the 
car  serve  the  same 
p  u  r  po  se  as  the 
steadyinij  fins  ot 
a  fish.   Mounted     ^^ 
witii  the  enL;ine 
is     a     220-volt 
dynamo   whieh 
takes    care    of 
tlie  ship's  Hght- 
intj ;  there  bein.i:j 
ahoi^ether     four 
hnndred  Tungsten 
c  a  n  (1  1  e  p  o  \v  e  r 
lamps.    The  Capta 
Wild  has  a   speet 
twenty  miles  per  hou 
a  twelve  -  mile 
wind  and  car- 
ries fuel  for  a 
three  -  hour 
trip. 

\isitors  who 
come  to  see 
this  novel  craft 
regard  it  as  the  uncertain,  danger- 
ous project  of  the  theorist.  To  them  it 
seems  a  jumble  of  unwieldy  bulk,  of 
ropes,  frail  spars,  and  intricate  parts  ;  but 
to  the  little  man  at  the  wheel,  it  is  the 
actual  craft  of  the  new  age. 

And    so    confident    is 
he  in  its  possibilities  that 
disappointments  and  dif- 
ficulties    but     make 
the  thing  more  rea 
Is    it    not    so    wath 
every     man     whose 
life  work  knows  no 
ending      hours      or 
fixed    scale ;    who 
risks     life     and 
fortune,    firm 
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I  Rudder  for  Steering  Horizontally  | 


llie  confidence  of  his 
ork?  So  is  "Captain 
Wild" — a  true  fron- 
tiersman of  the  air. 
What  a  grand 
scheme  for  an  ad- 
vertising cam- 
paign is  this 
idea  of  utiliz- 
ing the  huge, 
formidable-ap- 
])earing  bags 
of  dirigibles! 
A  business  man 
f  with  nerve  and 
imagination  —  the 
two  do  not  always 
go  together — could 
make  a  reputation  for 
imself  and  his  goods  in 
a  single  night, 
and.  like 
Lord  Byron, 
rubbing  the 
sleep  from 
I  his  eyes  on 
I      the    m  o  r  n - 

,^^^v».v«»^»«»!»^»N^^v«<*«^^^^^  .^^^      followiug, 

he    too    would    find    himself    truly    fa- 
mous. 

The  pedestrian  wending  his  way  home- 
ward through  the  dark  streets,  possibly 
thinking    of    footpads,    suddenly    would 
have    his    steps    stayed    and    his 
attention   fixed    by   the  vast 
illuminated   poster,    star- 
ing down  upon  him  and 
urging    him    to    "Buy 
Brown's      guns      and 
avoid  Holdups." 

The  free  advertising 
that    would    follow    so 
original  a  departure 
would    probably 
pay  for  the  fly- 
ing: monster. 


.\X\\\WVVW>.VOlVl.\V>,V* 


THE  INSTRUMENT  C.\SE   .^ND   Rl^PDER   WHEELS 
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FROST  COMING  OUT  OF  THE  GROUND. 
This  is  in  blocks  of  fibrous  structure  somewhat  sutrsestinR^  asbestos.     In  their  n;itural  state  these  blocks  are  perpen- 
dicular and  have  an  economic  use  in  upheaving  the  ground.     One  might  say  this  is  Nature's  method  of  plowing. 
The  blocks  with  their  tiny  fibers  of  ice  are  remarkably  beautiful. 


JACK  FROST'S  SPRING 
PLOWING 

Vf/E  that  walk  in  tlie  woods  in  the  early 
**  spring  are  famihar  with  the  crunch- 
ing sounds  that  our  steps  make  as  we 
tread  on  the  leaves  and  debris.  The 
thoughtless  will,  of  course,  pass  on  with- 
out stopping  to  examine  the  beauty  be- 
neath their  feet,  but  the  nature  student 
will  investigate.  When  he  has  removed 
the  leaves,  he  will  find  under  them,  or 
perhaps  extending  through  them  or  min- 
gled with  them,  wonderful  perpendicular 
blocks  of  silvery  crystals.  Sometimes 
these  glittering  forms  will  be  found  al- 
most entirely  separated  from  the  sur- 
rounding soil,  but  more  frequently  they 
will  be  more  or  less  thoroughly  mingled 
with  particles  of  earth.  As  the  frost  is 
formed  it  lifts  some  soil  with  it,  and  has 
thus  suggested  the  common  saying  that 
this  is  Jack  Frost's  method  of  doing  his 
spring  plowing.     A  farmer  often  refers 


to  it  as  the  frost  coming  out  of  the 
ground.  Undoubtedly  it  has  an  economic 
benefit  for  the  farmer  and  for  nature  in 
general,  because  it  upheaves  the  ground 
and  keeps  it  from  settling  down  into  a 
too  solid  condition,  thus  probably  aiding 
in  the  preparation  of  the  ground  for  the 
germination  of  the  seeds.  These  silvery 
threads  will  be  found  extremely  interest- 
ing when  examined  by  the  aid  of  a  pocket 
microscope.  They  also  afford  excellent 
subjects  for  the  camerist.  To  obtain  the 
best  effects  the  camera  should  have  a  tilt- 
ing top  so  that  it  may  be  pointed  directly 
downward  from  the  tripod.  Or  a  dark 
cloth  may  be  laid  against  a  stone  on  top  of 
a  stone  wall,  and  the  pieces  of  ice  placed 
against  it,  and  thus,  in  an  extemporized 
gallery,  the  camerist  may  take  beautiful 
portraits  that  will  show  the  silvery  details 
of  these  wonderful  forms. 

The  results  thus  secured,  if  the  work 
be  done  properly,  will  be  more  than 
gratifying  to  the  photographer. 
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Housing'  the 
I  Middle  Class  Man 


T^^'E^'TV-FI\■E  minutes  from 
the  heart  of  the  business  .dis- 
trict of  Boston,  a  community 
of  pleasant  homes  —  "Forest 
Hills" — is  now  rising.  These 
houses  range  in  price  from  $3,400  to 
$5,400.  The  buyer  may  come  into  owner- 
ship without  seriously  disturbing  the 
normal  living  expenses  of  a  small  family 
on  a  moderate  income.  We  have  long 
had  model  housing  arrangements  for  the 
very  poor ;  now  the  middle  classes  are 
getting  their  chance.  Twenty-nine  acres 
are,  at  present,  being  put  to  this  use.  That 
the  enterprise  is  a  practical  business  ven- 
ture, from  which  interest  is  expected  to 
be  returned  on  the  investment,  by  no 
means  lessens  the  value  of  the  project 
to  the  purchasers. 

At  present  only  thirty-five  per  cent  of 
the  homes  in  Massachusetts  are  owned 
by  those  who  live  in  them,  and  this 
opportunity  to  acquire  real  homes  under 
excellent  conditions  is  hardly  likely  to  be 
neglected.  The  project  is  the  first  step 
toward  other  similar  ones  in  Massa- 
chusetts. 

In  England  and  Germany  the  practical 
advantages,  from  every  point  of  view,  of 
community  building  are  now  well  demon- 
strated. Letchworth,  England,  for  ex- 
ample, is  a  complete  city,  developed  on 
this  principle,  and  growing  in  seven  years 
from  a  population  of  four  hundred  to 
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seven  thousand.  The  Boston  project, 
however,  is  more  closely  akin  to  the  vil- 
lage development  of  Hamstead  Garden 
Suburb,  half  an  hour's  ride  from  London, 
where  inexpensive  homes  in  a  charming 
environment  have  in  six  years  attracted  a 
population  of  about  five  thousand  people. 

To  understand  this  Boston  develop- 
ment, the  first  thing  necessary  is  to  get 
the  right  meaning  of  the  term  "com- 
munity building".  To  most  of  us  the 
expression  "community"  is  not  altogether 
attractive.  It  suggests  an  undesirable 
uniformity,  each  of  us  as  much  as  pos- 
sible like  his  next-door  neighbor,  and  all 
of  us  interested  in  some  idea  that  the 
greater  part  of  the  world  regards  as 
faddish  or  impractical.  It  suggests 
straight  streets,  square  corners,  houses  of 
the  same  pattern,  and  a  general  monotony 
of  daily  existence. 

But  this,  as  a  matter  of  fact,  is  just 
what  happens  without  community  build- 
ing, and  exactly  the  condition  that  com- 
munity building  successfully  works  to 
obviate.  As  any  good  architect  will  tell 
you,  the  hardest  architectural  problem  is 
to  build  an  attractive,  moderately  ex- 
pensive house  on  a  small  lot,  especially 
when  several  architects  are  trying  to  do 
it  independently  on  several  small  lots  in 
immediate  juxtaposition.  Yet  if  these 
small  lots  are  all  considered  together  as 
one  great  lot,  on  which  a  certain  number 
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of  houses  are  to  be  placed  in  sucli  man- 
ner that  each  house  shall  have  the  great- 
est available  amount  of  outlook  and  sun- 
light, and  so  that  no  two  adjacent  houses 
shall  swear  at  each  other  in  paint  and 
architecture,  the  problem  becomes  alto- 
gether different.  More  than  that,  it  now 
becomes  possible  to  build  the  houses  in 
((uantity  more  economically  than  they 
could  be  built  separately,  with  the  final 
result  that  a  better  house,  a  far  more 
individual  house,  in  fact,  in  a  far  more 
attractive  environment,  can  be  sold  to  the 
ultimate  owner  at  a  considerably  smaller 
price  than  it  would  have  cost  him  to 
build  it.  And  having  purchased  his 
house,  he  is  further  assured  that  no  one 
will  be  later  allowed  to  erect  a  house 
near  him  that  will  be  out  of 'harmony 
with  the  general  architectural  and  land- 
scape character  of  the  neighborhood. 
Such  an  owner,  in  short,  does  not  join  a 
"community" ;  he  simply  reaps  the  advan- 
tage, financial  and  esthetic,  of  acquiring 
a  private  dwelling  in  a  neighborhood  that 
has  been  developed  by  vastly  larger 
capital  than  could  otherwise  have  been 
invested. 

The  Boston  Association,  composed  of 


financiers,  business  men.  and  other  im- 
portant citizens,  has  adapted  its  groups 
of  prospective  homes  to  the  natural  ele- 
vations and  depressions  of  its  property. 
The  land  was  well  wooded  and  the  reten- 
tion of  many  of  the  trees  gives  to  the 
Community,  from  the  beginning,  the  air 
of  having  been  long  established.  The 
laying  out  of  the  roads,  parks,  and  shrub- 
bery was  placed  in  the  hands  of  an  expert 
in  town  planning,  who  would  hardly  be 
within  the  means  of  the  individual  citizen 
with  no  more  than  $5,000  to  spend  in 
building  his  house.  And  in  laying  out 
the  tract  from  the  point  of  view  of  land- 
scape architecture,  the  unpleasant,  rec- 
tangular uniformity,  that  has  character- 
ized so  many  town  plans  in  the  past,  has 
been  altogether  eliminated. 

The  roads  ramble,  turning  no  sharp 
corners,  are  shaded  by  well-grown  trees, 
and  are  soon  to  be  bordered  by  pleasant 
little  flower  gardens  and  bits  of  green 
lawn.  These  roads,  moreover,  are  de- 
signed with  an  eye  to  the  sidewalk  and 
traffic  needs  of  the  adjacent  dwellings  in 
order  to  prevent  any  purely  residential 
street  from  becoming  a  thoroughfare  for 
the  traffic  of   vehicles — an   arrangement 
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that  not  only  saves  land  for  lawns  and 
]iarks.  bnt  will  undoubtedly  make  for 
i^renter  iiuiet  anil  less  dust  in  the  houses. 
I'lavgrounds  for  children  add  still  fur- 
ther to  the  open  sjiaces  of  what  is  prac- 
tically a  village  within  the  lim- 
its of  a  great  city,  and  these 
plavgroimds  are  so  placed 
that  they  are  almost  in 
variably  within  sight 
of  maternal  eyes 
glancing  occasion- 
ally out  of  kitchen 
windows.  For  in 
this  village  there 
is  to  be  no  serv- 
ant-girl problem. 
The  houses  arc 
designed  for 
families  in  which 
a  man  is  the 
bread  -  winner 
and  the  woman 
the  house- 
keeper,  and  they 
are  provided  lit- 
erally with  all 
"m  o  d  e  r  n  con- 
veniences" for 
efficient  housework 
places,  heating  apparatus,  bath  rooms, 
open  plumbing,  gas  and  coal  ranges, 
laundry   facilities,  etc. 

The'  charm  and  convenience  of  these 
little  houses  is  illustrated  by  the  fact  that 
one  of  them  is  to  be 
taken     by     a 
lady  and 


W"'^^^ 


The  Smallest  House 
One  of  a  group  of  diminutive  residences  designed  for  a  family 
of  not  more  than  tiiree  members 


-electric  lights,  fire- 


gcnileman  of  advancing  years,  whose 
children  have  married  and  left  theni 
alone  in  a  city  house  large  enough  to 
re(|uire  two  maiils  to  take  Care  of  it.  The 
small  house,  onCe  they  had  seen  it, 
seemed  to  them  much  more 
attractive — a  "temptation 
/  ♦  to   do  one's   own  house- 

work and  be  really  in- 
dependent." 
Li  thus  planning  the 
architectural  future 
of   the   tract   as   a 
unit,  it  has  been 
possible     so     to 
l)lace     the     indi- 
vidual houses  ^- 
"orient"  them  as 
the  architect  puts 
it— that     a     long, 
]ileasant  outlook 
can  be  obtained 
from     the     im- 
portant    rooms. 
No  house  spoils 
the  view  of  its 
neighbor  or  un- 
necessarily    ob- 
trudes   its    own 
life  when  the  man  next  door  looks  out  of 
his  window.     The  prospect  will  usually 
be  over  a  small  park  or  a  large   play- 
ground or  toward  a  pleasant  group  of  the 
old  trees   that  have  been   left  standing. 
The  neighbor's  house,  when  you  see  it, 
will   fit  harmoniously 
into  these  sur- 
roundingfs. 


HOUSES  OF  TAPESTRY   BRICK 
Eacti  house  has  a  pleasant  outlook  beyond  the  others. 


INVENTOR  RECHTEK   IN    HIS  MOTORLESS  AEROPLANE.   FLYING  ON  THE  TEMPLEHOF 

FIELD.   BERLIN 
He  has  succeed.-d  in  risins.  the  acr  being  perfectly  still,  from  the  ground  for  a  short  llight.    This  feat  was  never 

achieved  before. 


Rechargeable  dry 

BATTERY 

A  DRY  battery  that  can  be  readily  re- 
**•  charged,  even  when  entirely  ex- 
hausted, has  recently  been  perfected.  The 
construction  is  similar  to  that  of 
the  wet  type  of  battery,  and  the 
method  of  recharging  is  the 
same ;  but  the  new  invention  is 
said  to  be  entirely  free  from 
leakage  of  fluids,  consequently 
it  can  be  placed  in  any  position 
desired  for  use,  and  is  virtually 
a  dry  battery  in  every  respect. 

One  of  the  leading  features 
claimed  for  it  is  its  ability  to 
stand  rough  usage  without  being 
seriously  damaged.  This  battery 
can  be  broken  so  badly  that  a 
person  would  naturally  suppose 
its  elements  of  power  destroyed  ; 
but  when  the  pieces  are  bound 
together  in  proper  relation,  the 
battery  is  found  to  be  still  active. 
A  number  of  experiments  in  this 
direction  have  shown  batteries 
apparently  demolished  but,  with 
the  fragments  tied  together, 
capable  of  generating  a  light, 
several  hours  after  the  breakage. 
These  batteries  are  also  said  to 
possess  other  features  of  con- 
struction tending  to  afford  them 
long  life  in  general. 

The  new  batteries,  which  are 
to  be  manufactured  in  all  sizes, 
are  said  to  be  adapted  to  all  pur- 
poses where  batteries  are  used, 
and  are  guaranteed  to  operate 


satisfaetot-ily  ifi  all  climates.  They  afe 
{jrohotiticed  especially  well  adapted  for 
electric  launches,  on  account  of  contain^ 
ing  no  acids  or  fluids  of  any  kind  liable 
to  be  spilled  in  rough  weather,  This  is 
an  especially  desirable  feature- 


The  BROKt.N  P..\kts  of  the  Cell  Are  Held  Together  With 

A  Rope 

The  elements  are  still  active. 


The 


New  B.-\tthky  in  .^^  Inh-ki  ku  Position  ON  the  Floor 
il)e  vents  are  open  but  there  is  no  leakage  of  fluids. 
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STRETCHERS  ON 
.  HORSES 

A    llORSK  litte 
■'^     (k'siijiK'd   hv 
William   J. 
Manniiii^     of 
W'asii  intjtoii, 
tur  the  Iiiter- 
iiatiuiial     Red 
Truss  I'"xliil)itiiMi  re- 
cently   held    in    that 
city.      It   is   intendec 
e  s  ])  e  c  i  a  1 1  y  for  use 
npon    battle    fields 
where  it  is  impossible  to 
utilize     stretcher     bearers 
owing'  to  distances  involved  ; 
it  also  should  ]>rove  of  great 
value  where  anibulauces  can- 
not be   used   on   account  of 
the  uneven  character  of  rocky  or  moun- 
tainous country. 

The  salient  advantages  of  the  device 
are:  The  ease  with  which  wounded  per- 
sons may  be  carried  without  shock  or 
jolt,  heavy  springs  or  shock  absorbers 
acconi]ilishing  this ;  the  relatively 
animals  required ;  and  the  simple- 
ness  of  construction. 


FENDER  FOR 
AUTOS 

A  X     Omaha     woman 
*^  has  invented  an  au- 
tomatic   safety    fender 
for  use  on  automobiles 
and    uses    one    on    her 
own  car.    When  folded, 
it  is  not  at  all  conspicu- 
ous and  does  not  detract 
from  the  good  looks  of  th 
auto.     .A 
movement 


LiTTKR  FOR  Red  Cross 
Service 


few 


The  Automobile  Fender 
Closed 


The  Automobile  Iexder  Re.\dv  i 


l)eratcs  a  trip  under  the 
braUc  and  the  net  is  in- 
stantly thrown  out 
four  feet  ahead  of 
the  wheels.  The 
apparatus  is  easy 
to  operate  simul- 
taneously with  the 
brakes,  so  that 
the  driver,  in 
obeying  his  first 
im])ulsc  to  sto])  in 
a  moment  of  dan- 
ger, can  at  the 
same  time  throw  cjut 
this  protection  for  the 
pedestrian.  Any  object 
.eighing  up  to  two  hun- 
dred and  fifty  pounds  can  be 
readily  picked  up  in  the  net. 
Aside  from  the  saving  of 
life,  this  device  has  another  advantage 
which  should  appeal  to  the  car  owner : 
it  protects  the  lamps  and  radiator. 

The  frame  is  of  wrought  iron  and  steel, 
the  coil  springs  are  of  "music  wire,"  and 
the  webbing  is  of  unusual  strength,  made 
specially  for  the  purpose. 

TAKING  A  LIBRARY  TO 
THE  PEOPLE 

I  .\  Washington  County, 
^  Maryland,  a  public 
library  has  been  estab- 
lished for  a  number  of 
years  to  serve  the  rural 
districts. 

Out  of  a  population  of 
.^0,000  inhabitants  about 
three-quarters  live  in  the 
country.    A  specially  built 
bookcase  on  a  wagon  travels 
er  the  country.     Every  ten 
days  it  calls  at  the  various  sub- 
stations. 
There    are    seventy-five    of 
these  substations.    Country  stores, 
post  offices,  creameries,  and  even 
private   residences   are  used   for 
the  purpose. 

To  keep  track  of  the  books, 
alphabetized  blank  ledgers  are 
sent  to  the  substations.  On  the 
first  page  of  each  of  these  ledgers 
is  a  list  of  titles.  The  custodian 
makes  a  record  of  the  circulation 
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by  putting  the  names  of  borrowers  op- 
posite  tlie   titles   of  the   books.        

It  is  found  that  this  ledger  sys- 
tem is  less  bewildering  than 
one  more  conformable  to 
regular  library  methods. 

If  the  borrower  liv 
ing    in    the    country 
desires   a   particular 
book    not    incLided 
in   the   deposit   sta- 
tion    nearest    him, 
he  asks  for  it  at  the 
central    library,    by 
post     or    telephone, 
and    it    is    mailed   to 
him,    charged    to    his 
station,  with  sub-charge 
in  his  name  and  directions 
that  he  return  it  to  his  sta- 
tion when  due. 

This  plan  should  prove 
of  great  value  to  all  com- 
munities where  direct  ac- 
cess to  a  public  library  is  not  practical 


Deposit  Book  Station  on  the 

Veranda  of  a  Private 

Residence 


SLEEPING  PORCH  AND 
BUSINESS  OFFICE 

THE  latest  word  in  sleep- 
•*■    ing  porches  comes  from 
Emporia,  Kansas.   Mrs. 
F.    B.    Mauck,   owner 
and    manager    of    a 
scientifically       oper- 
ated sanitary  dairy, 
one   mile    north   of 
town,    has    built    a 
large   sleeping 
apartment  on  top  of 
her  new  brick  milk 
house.     Mrs.  Mauck 
manages    and    directs 
the   work  of  her   dairy 
from  this  lookout  during 
spring  and  summer.     "It  is 
not  hard  to  get  up  early," 
said    Mrs.    Mauck,    "when 
one    sleeps    out    of    doors. 
And  I   find  myself  able  to 
do  a  great  deal  more  and  better  work  for 
living  in  the  open." 

She  has  her  desk,  and  its  equipment 
for  taking  care  of  her  prosperous  busi- 
ness, out  here  in  the  warmer  part  of 
the  year.  The  porch  is  spacious  and 
accommodates  two  beds  and  a  type- 
writer stand.  All  sides  of  the  porch  are 
equipped  with  canvas  shades  to  keep 
out  bad 
weather. 

Here  is  a 
sen  s  i  b  I  e 
union  of 
health  and 
business. 


SLEEPING   PORCH   AND  BtJSINESS  OFFICE  COMBINED 
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CRUSHKD  KOCK   IS  THE    MATERIAL  WHICH    IS   NOW  DISPLACING 

PRINTER'S    INK 


HOT   AIR"   AND 


ROADS    THAT    DEFY    TIME 

By 

FRANK    MORSE 


THE  highway  engineer  of  one 
of  the  mid-western  States 
was  arguing  with  a  "doubt- 
ing-Thomas" fanner,  trying 
to  answer  his  objections  that 
the  necessary  materials  were  not  avail- 
able locally. 

"Why,  man,"  he  declared,  "the  great- 
est road-building  material  in  the  world 
is  enthusiasm  and  we'll  be  able  to  find 
plenty  of  that  around  here,  once  we  get 
fairly  started." 

The  farmer  looked  out  over  the  stretch 
of  gumbo  which  led  from  his  gate  to 
town,  impassable  one-third  of  the  year, 
notwithstanding  repeated  crusades  with 
the  road  drag. 

"The  trouble  is,"  he  drawled,  finally, 
"most  of  our  good  roads  are  built  of  hot 
air  and  printer's  ink." 

Because  they  are  coming  to  agree  with 
the  doubting-Thomas  farmer,  those  who 
live  in  the  grain  belt,  in  the  upper  Mis- 
sissippi Valley,  are  finally  starting  on  the 
long  deferrejj.and  highly  important  task 
of  building  roads  out  of  something  be- 
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sides  printer's  ink,  hot  air,  and  even  en- 
thusiasm. The  era  of  the  permanent 
road,  built  by  national  and  state  aid,  has 
dawned  with  results  already  manifest. 
Nowhere  is  the  campaign  to  replace  the 
old  dirt  road,  graded  and  dragged  though 
it  may  be,  with  permanent  rock  or  gravel 
highways,  gaining  ground  more  rapidly 
than  in  Minnesota  and  Wisconsin,  the 
very  heart  of  the  grain  and  dairying 
section  of  agricultural  .America. 

The  people  of  Minnesota,  at  the  gen- 
eral election  last  fall,  amended  their  state 
constitution  and  provided  for  a  one-mill 
levy  for  permanent  state  roads,  the  State 
being  given  authority  to  anticipate  this 
levy  for  the  ensuing  ten  years  with  a 
bond  issue.  The  one-mill  levy  means  an 
annual  fund  of  $1,600,000,  so  that  the 
amount  available  for  the  ten-vear  period 
is  $16,000,000.  With  this  the  State  will 
pay  for  one-half  the  work,  the  traversed 
counties  for  one-fourth,  and  the  bene^ 
fited  propertv  for  one-fourth,  making  a 
total  fund  of  $32,000,000  for  permanent 
roads  in  Minnesota.     This  will  connect 


ROADS  THAT  DEFY  TIME 
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every  county-seat  town  in  the  State — 
south  of  a  point  one  hundred  miles  north 
of  St.  Paul — with  paved  roads. 

Immense  as  the  fund  is  and  far  reach- 
ing as  the  results  of  its  judicious  ex- 
penditure will  be,  the  combined  expense 
to  the  taxpayers  is  but  one  and  one-half 
mills,  only  one-half  or  one-third  as  much 
as  the  present  county  bridge-fund  levies 
in  most  mid-western  States,  less  than  the 
public  library  levy  in  the  average  town. 
With  a  fund  of  only  $350,000  at  its  dis- 
Ijosal  last  year,  the  State  highway  com- 
mission, which  began  business  in  1906 
with  only  $80,000  available,  has  graded 
and  dragged  more  than  a  thousand  miles 
of  roadway,  but,  far  more  important,  has 


built  almost  500  miles  of  permanent  high- 
way: 400  miles  of  gravel,  50  miles  of 
macadam,  and  19  miles  of  clay  and  sand. 
The  coipmission  now  has  under  construc- 
tion six  short  stretches  of  concrete  road, 
four  leading  into  Winona  and  two  into 
Minneapolis,  a  total  of  36  miles.  With 
all  this  accomplished  in  si.x  years,  on  an 
annual  fund  never  larger  than  $350,000, 
some  idea  may  be  had  of  what  the  com- 
mission can  do  with  a  fund  of  $32,000,- 
000.  It  is  of  interest  to  note  that  the 
amendment  creating  this  fund  was  one  of 
the  very  few  to  pass  at  the  last  general 
election,  showing  the  temper  of  the 
people. 

Nor  does  this  tell  the  whole  story  in 
Minnesota.     Congress,  in  the  last  post- 
fifice  appropriation  bill,  incorporated  an 


THREE  CHAPTERS  IN   RO.'VD  GR.'iDING 
At  top  the  split  log  drai;:   noxt.  the  scraper  drawn  by  a  motor:   last  and  latest,  the  battery  of  graders  drawn  by  a 

traction  engine. 
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item  of  $500,W0  tor  tlic  ciicoiiraLjonient 
of  road  biiiUliiij;'.  The  fund  is  now  l)eing 
administered  bv  the  good-roads  division 
of  tlie  department  of  a^ijriciiltiire.  The 
matter  stands  thus :  The  Government 
proposes  to  spend  $10,000  on  fifty  miles 
of  road  in  cacli  State  over  which  rural 
_mail  is  carried,  provided  the  State  or  the 
counties  throuL;h  which  the  road  runs  add 
$20,000  more,'  niakin-  a  fund  of  $.S0,000 
for  the  fifty  miles.  The  Minnesota  hii;h- 
way  commission  is  usinq;  this  governnient 
appropriation  as  a  nucleus  around  which 
county  appropriations  and  personaL 


enl  force  is  sufticient  to  keep  seven  hun- 
dred miles  under  ins])ection  and  in  repair 
just  as  track  walkers  and  section  slangs 
keep  a  railroad  track  in  order.  Each 
patrolman  is  paid  $50  a  month  and  de- 
votes his  entire  time  to  the  ten  miles  of 
roadway  under  his  supervision. 

The  success  achieved  in  Minnesota  has 
inspired  Iowa,  which  has  long  claimed  to 
he    in    the   vansjuard   of   the   trood-roads 


A    STRETCH   OF  PERM.\NENT  ROADWAY  IN  THE    GRAIN    BELT.   WHERE    HORSES 

STALLED  IN  THE   MUD 
Rock  from  the  nearby  hills  repaired  the  defect. 


ONCE  WERE 


■-ubscriptions  are  being  gathered,  so  that  a 
good  sized  fund  is  in  prospect.  That  the 
personal  subscriptions  are  not  slow  in 
coming  is  evidenced  by  the  success  of  one 
man  in  Winona  county,  who,  in  four 
days,  raised  more  than  $30,000. 

Minnesota  also  has  a  force  of  patrol- 
men at  work  with  pick,  shovel,  and 
wheelbarrow,  keeping  good  roads  in 
good  condition.  The  state  highway  com- 
mission hires  thirty-five  patrolmen,  while 
interested  counties  hire  an  equal  number. 
Each  man  is  given  ten  miles  of  highway 
to  patrol,  the  result  being  that  the  pres- 


movement  but  which  has  contented  her- 
self heretofore  with  dragged  dirt  roads. 
The  river-to-river  road,  extending  across 
the  State  from  the  Mississippi  to  the 
Missouri,  was  put  into  good  condition  for 
the  Glidden  tourists  by  hundreds  of 
farmers  leaving  their  fields  at  an  ap- 
pointed hour  and  dragging  their  stretch 
of  road,  so  that  the  entire  distance  of 
three  hundred  and  fifty  miles  was  made 
into  a  smooth,  level  highway  in  twenty- 
four  hours.  It  was  only  wdien  the  Presi- 
dent of  the  Iowa  Good-Roads  Associ- 
ation,  ex-Senator  Lafe  Young,  starting 


ROADS  THAT  DEFY  TIME 
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out  to  make  his  first  autoinobile  tour 
over  the  highway  which  his  energy  and 
enthusiasm  had  given  to  the  State,  and 
becoming  stalled  in  the  mud,  was  forced 
to  abandon  his  automobile  for  a  train 
within  fifty  miles  of  the  starting  point, 
that  the  eyes  of  Iowa's  road  enthusiasts 
were  opened  to  the  fact  that  they  had  not 
an  all-the-y ear-round  highway.  After  all, 
the  best  dragged 
road    in   the   grain 

belt  is  out  of  com-  .  -  -  '  "  -^ 
mission  a  part  of 
the  year,  and  so 
Iowa  joins  in  tlie 
crusade  for  paved 
roads. 

At  the  annual 
convention  of  the 
Good-Roads  Asso- 
ciation, held  last 
December,  it  was 
unanimously  de- 
cided to  urge  upon 
tlie  legislature  the 
advisability  of  a 
special  one-mill  state  road  tax  levy,  put- 
ting Iowa  in  the  Minnesota  class.  But 
Iowa  proposes  to  go  A'linnesota  a  few  mil- 
lion dollars  better,  the  state  convention  of 
good-road  enthusia.sts  heartily  endorsing 
a  plan  to  bond  the  roads  for '$23,000,000 
— issuing  bonds  on  roads  the  same  as 
is  now  done  on  drainage  systems ;  mu- 
nicipal improvements,  courthouses,  pub- 
lic buildings,  and  the  like — the  entire 
fund  of  $25,000,000  to  be  available  for 
permanent  roads  at  once,  the  interest  on 
the  bonds  to  be  paid  and  the  bonds  to  be 
retired,  within  twenty-five  years,  by 
means  of  the  annual  tax  imposed  on  au- 
tomobiles and  the  state  road  levy  of 
one  mill.  Iowa  proposes  to  follow  the 
Minnesota  plan  by  having  the  state's 
fund  duplicated  by  the  traversed  coun- 
ties and  the  benefited  property,  so  that 
$.=50,000,000  would  be  available  tor  good 
roads.  Experts  figure  that  roads  can  be 
paved  with  vitrified  brick,  the  State  over, 
at  an  average  cost  of  $10,000  a  mile. 
The  $50,000^000  fund  would  more  than 
pave  every  highway  connecting  every 
county-seat  town  in  Iowa,  by  north  and 
south  and  east  and  west  roads,  a  total  of 
4.390  miles  altogether. 

That  the  cost  to  the  farmer  would  not 
be  heavy    for   all   this    improvement    is 


ThK   NkVV   SouT   of   ruLVERT 


shown  by  the  fact  that  the  special  assess- 
ment against  a  quarter  section,  160  acres, 
of  $150  land  would  amount  to  only  one- 
tenth  of  one  per  cent  of  the  real  value. 
The  fact  that  a  farm  which  had  never 
been  priced  above  $75  an  acre,  before 
the  construction  of  good  roads,  sold 
within  a  few  months  after  their  construc- 
tion for  $112.50  an  acre — the  owner 
admitting  that  the 
advance  in  value 
JM^v  was  due  solely  to 
■P  '-  the  new  highway — 
shows  that  the 
small  burden  of 
taxation  would  be 
many  times  offset 
by  the  enhanced 
value  of  farm 
lands. 

While  Minnesota 
and  Iowa  are  thus 
engaged  with  bond 
issues  and  millions. 
^^'  i  s  c  o  n  s  i  n  has 
placed  a  law  upon 
her  statute  books  which  is  already 
achieving  good  results.  This  law  provides 
that  if  any  town  votes  any  sum  of  money, 
up  to  $2,000,  either  at  its  regular  spring 
election  or  at  a  special  election,  for  the 
construction  of  a  stone  or  gravel  road  on 
a  portion  of  the  country-road  system,  the 
county  board  of  supervisors  is  forced  to 
a])propriate  an  equal  amount  and  the 
road  must  be  built  within  the  ensuing 
year,  under  direction  of  the  county  high- 
way commissioner.  In  other  words,  any 
time  the  people  of  any  town  want  better 
roads,  they  have  $4,000  a  year  at  their 
disposal,  one-half  coming  from  the  town 
funds  and  one-half  from  the  county 
funds,  sufficient  to  build  at  least  one  mile 
of  permanent  rock  road  each  year. 

Missouri  likewise  has  joined  the  cru- 
sade, having  a  law  which  provides  for  a 
state  levy  of  ten  cents  per  hundred  dol- 
lars' valuation  on  all  property  outside  of 
corporation  limits,  for  repairing  and 
grading  dirt  roads,  and  another  law  pro- 
viding that  a  special  levy  of  twenty-five 
cents  per  r.undred  dollars'  valuation  may 
be  made  for  the  construction  of  per- 
manent highways.  Two-thirds  of  the 
amount  paid  for  saloon  licenses  goes  into 
the  county-road  fund.    It  is  also  provided 
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MEANS  WHEREBY  THE  BABY  IS  PROTECTED  FROM 
CATCHING  ITS  MOTHER'S  COLD 


VACCINATING    FOR    COLDS 


By 
RENE    BACHE 


VACCINE  treatment  for  colds 
is  beginning  to  be  given  by 
some  physicians  in  Chicago, 
New  York,  and  other  cities — 
the  preparation  requisite  for 
the  purpose  being  put  up  and  sold  in  tiny 
glass  vials.  Each  vial  holds  a  single  dose, 
to  be  administered  by  hypodermic  injec- 
tion. 

The  treatment  in  question  is  given  in 
cases  where  the  patient  shows  a  tendency 
to  recurrent  attacks.  Such  attacks  are 
not  only  annoying,  but  may  even  be  dan- 
gerous, by  reason  of  other  troubles  to 
which  they  are  liable  to  lead.  Common 
"coryza",  or  "cold  in  the  head",  with  its 
various  complications,  probably  costs  the 
people   of  the   United   States  more,   in 
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suffering  and  money  loss,  than  diphtheria 
and  pneumonia  combined. 

In  vaccinating  for  colds,  the  physician 
employs  a  preparation  of  the  germs  by 
which  the  trouble  is  caused.  These 
germs  are  propagated  by  billions  in  beef 
broth,  and  then  killed  by  heating  the  fluid 
to  boiling  point.  Being  dead,  they  can 
do  no  harm,  but  they  contain  the  specific 
poison  of  the  disease,  which,  when  intro- 
duced into  the  circulation  by  the  hypo- 
dermic syringe,  starts  the  cells  of  the 
body  to  making  an  anti-poison  deadly  to 
living  germs  of  that  particular  malady. 
Thus  an  immunity  to  the  latter  is  pro- 
duced— the  principle  involved  being  the 
same  as  that  which  renders  vaccination 
for  typhoid  fever  a  preventive. 


VACCINATING  FOR  COLDS 
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The  treatment  is  rendered  much  less 
easy  by  the  fact  that  catarrhal  troubles 
of  the  nose  and  throat  are  commonly 
attributable  to  a  number  of  different 
species  of  germs — conspicuous  among 
them  being  the  microbe  of  grippe,  the 
bacillus  coryzcB,  Fricdlandcr's  bacillus, 
and  the  micrococcus  caiarrlialis.  It  will 
be  seen  that  the  enemies  have  been  pretty 
well  identified  ;  but  it  is  hard  to  tell  which 
ones  are  doing  the  mischief  in  any  par- 
ticular case,  and  in  most  instances  there 
are  several  concerned  together. 

Consequently,  the  only  thing  to  do  is 
to  administer  to  the  sufferer  a  sort  of 
"shotgun"  vaccine — such  preparations 
are  more  properly  known  as  "bacterins" 
— containing  half  a  dozen  or  more  differ- 
ent organisms.  It  will  be  understood  that 
the  point  of  prime  importance  is  to  dose 
the  patient  with  dead  germs  of  the  same 
species  as  the  live  ones  which  are  making 
him  sick.  When  practicable,  a  bacterial 
examination  is  made  of  the  nose  and 
throat  discharges,  in  order  to  discover 
just  what  microbes  are 
making  the  mis- 


The  complicated  character  of  the  prob- 
lem becomes  manifest  when  it  is  said  that 
some  cases  of  apparently  simple  "cold  in 
the  head",  or  coryza,  are  in  reality  nasal 
diphtheria  ;  and  a  child  thus  afflicted,  who 
goes  to  school,  may  endanger  other  chil- 
dren. Again,  the  pneumonia  germ  itself 
sometimes  produces  coryza,  as  well  as 
tonsilitis,  bronchitis,  quinsy,  abscess  of 
the  middle  ear,  "sinus"  infection,  menin- 
gitis, peritonitis,  appendicitis,  and  even 
rheumatism ! 

Within  the  last  few  years  ideas  on  the 
subject  of  colds  have  been  wholly  revo- 
lutionized. They  are  not  caused  by  ex- 
posure to  low  temperatures — though  it  is 
always  possible  that  a  sudden  chilling  of 
the  body  surface  might  so  reduce  the 
vital  resisting  power  as  to  give  the 
microbes  a  chance  to  get  in  their  work. 
A  cold  is  an  acute  bacterial  infection. 
The  germs  which  cause  colds  are  always 
plentiful  in  unsunned  air.  particularly  in 

health  is  first- 
considerable 
extent     im- 
m  u  n  e     to 
their    at- 
tack; 


HI   ]ilaces.      If 
one  is  to  a 


one  s 


"Vaccinating"  for  Colds  is  Accomplished  with  an 
Ordinary  Hypodermic  Syringe 


if  one  happens  to  be  a  bit  below 
par,  with  vital  resistance  tempo- 
rarily lowered,  they  may  accom- 
plish an  invasion. 
The  tissues  most  commonly 
attacked  by  them  are  those — 
readily  accessible — which  form 
the  mucous  lining  of  the  nose 
and  throat.  Multiplying  there  in 
countless  numbers,  they  excrete  a 
poison  which  is  a  powerful  irritant — 
whence  the  uncomfortableness  that  ac- 
companies a  cold  in  the  head.  If  a 
great  deal  of  the  poison  is  produced,  it 
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makes  llie  siirt'erer  feel  "sick  all  over". 
Often  the  iiticidioifiis  cotiirrlialis  is 
fouiui  in  "pure  culture"  in  the  nasal 
passages  of  persons  sulTering  from  colds, 
having-  bred  at  such  a  rate  as  practicall)' 
to  shut  out  all  other  species. 

Colds  are   due  to  the  habit   of  living 
indoors,  where  the  germs  breed.     Peo|)le 
who  live   and   work   in  badly   ventilated 
rooms  suffer  constantly  from  colds.    The 
best    preventive    is    plenty    of    fresh    air. 
L^nfortiuiatcly,  most  people  are  afraid  of 
fresh  air,  holding  an 
utterly  mistaken  be- 
lief   to    the    effect 
that    it    causes 
colds.      This   ex- 
traordinary 
notion    has    much 
to    do    with    the 
prevalence   of 
the   "indoor 
plague",   as 
c  o  r  y  z  a    has 
come     to     be 
called. 

The  microbe 
of  g  r  i  p  p  e — 
known    to    sci- 
e  n  c  e    as    the 
bacillus  influenzae 
■ — is  with  us  all  the 
time,  and  kills  a  good 
many      people      every 
year.     Once  in  a  while 
this   highly  -  infectious 
germ    disease    appears 
in  a  malignant  form  in 
Central  Asia,  journey- 
ing    toward     the     setting     sun     at     a 
regular  rate  of  twenty-odd  iniles  a  day — 
the  ordinary  speed  of  a  caravan.     Then, 
on    reaching   the    longitude   of   railroads 
and  express  trains,  it  adopts  a  suddenly 
accelerated  gait,  and  within  a  few  weeks 
arrives  upon  our  shores  and  spreads  over 


the  United  Stales.  I'^or  some  unexi)lained 
reason,  all  the  great  epidemic  maladies 
seem  to  oiiginate  in  Asia,  and  thence 
travel  westward  by  way  of  Russia. 

Physicians    nowadays    urge    that    an)- 
case  of  "bad   cold"   or   "running  at   the 
nose",  ought  to  be  immediately  isolated, 
just  as  if  it  were  measles  or  scarlet  fever. 
It  is  dangerous.     Colds  are  exceedingly 
infectious — which,  of  course,  is  the  rea- 
son wh\-  they  have  such  a  way  of  run- 
ning through  families — and  it  is  impor- 
tant to  disinfect  all  handkerchiefs,  nasal 
discharges,     or      sputum,     as 
would    be    done    in    diph- 
theria.       Furthermore, 
the      patient      should 
have  plenty  of  fresh 

If,  as  often 
happens,  there 
be  a  tendency 
to  recurrent 
colds,  the 
treatment  by 
vaccination  is 
recommended 
—  though  in 
s  o  m  e  i  n  - 
stances  it  is 
less  effective 
than  in  others, 
for  the  reason 
that  some  of 
the  germs 
causing  the 
^  „     _        „  ...  mischief     are 

Drawing  Off  Fluid  Preparation  of  Killed  ^       , 

■Cold"  Germ?  Into  Glass  Tubes  not    Ot     the     sanie 

species  as  the  killed 
ones  contained  in  the  bacterin  admin- 
istered. This  difficulty  will  be  overcome 
eventually — at  all  events,  for  patients 
who  can  afford  to  pay  for  the  luxury — 
by  having  the  bacterin  prepared  directly 
from  the  n-iicrobes  which  are  found  to  be 
afflicting  the  individual  sufferer. 
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LUMINOUS  FISH  OF  THE  DEEP 


WONDERFUL  DEEP  SEA 
FISHES 

THESE  fish  were  captured,  in  depths 
of  from  one  to  two  thousand  fath- 
oms in  the  Atlantic,  and  brought  to  the 
surface  by  means  of  a  trawL  To  pre- 
serve the  extraordinary  shapes  of  these 
strange  dwellers  of  the  ocean  floor,  a 
corps  of  artists  quickly  made  casts  of 
their  bodies  and  copied  the  colors.  The 
majority  of  those  living  at  great  depths 
were  jet  black.  Their  luminous  organs, 
which  light  up  the  dark  regions  which 
they  inhabit,  are  marvelous.  These  fish 
plow  through  the  dark  waters  like 
flaming  torches.    Some  have  elongated 


snouts,  on  the  tips  of  which  are  lumi- 
nous organs  emitting  great  volumes  of 
light.  Others  have  rows  of  luminous 
cells  on  top  and  below  their  bodies, 
with  reflectors  and  lenses  which  serve 
the  function  of  projecting  light  in  def- 
inite directions. 

These  light-emitting  organs  are 
thought  to  be  of  vital  importance  to 
the  life  of  the  animal,  for  the  purpose 
of  illuminating  the  surrounding  water 
to  avoid  foes,  to  recognize  their  own 
kind  or  to  capture  prey. 

Many  of  the  deep  sea  pelagic  fishes 
are  extremely  voracious  and  some  are 
known  to  devour  fishes  several  times 
their  own  size.    At  1,500  fathoms  ani- 
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nial  life  is  c|uitc  ahuiulaiit.  The  jjrcat- 
est  depths  fouiul  I)y  sounciiiij?  is  5,269 
fathoms,  ov  31,614  feet,  nearly  six 
miles.  This  exceeds  Mount  Everest, 
in  the  Himalaya  Mountains,  29,000  feet 
by  2,614  feet.  This  is  a  |)oint  in  the 
Pacific  Ocean  off  the  coast  of  ( lu;nu, 
about  one  hundred  miles  or  so. 


The  Body  is  Readily  Lifted  from  thf-  Truck  bv 
THE  Telfhek 
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The  'I'ruck  is  Convi:vhi  iiv  A  S  viAU.  Motor 

the  chassis,  the  loaded  body  is  lifted  into 
place,  and  the  truck  starts  out  again, 
after  a  delay  of  only  five  or  ten  minutes. 
Lender  the  previous  system,  to  load,  costs 
an  hour's  time  for  the  driver  and  the 
idleness  of  the  high-priced  truck. 

Freight  cars  unloading  at  the  ware- 
house are  cared  for  in  the  same  way. 
The  truck  is  picked  up  by  the  telepher 
and  swiftly  carried  to  the  proper  storage 
quarters. 


TWO  BODIES  TO  ONE 
TRUCK 

IN  order  to  expedite  the  loading  of 
■*  motor  trucks  and  the  unloading  of 
freight  cars,  a  Los  Angeles  wholesale 
grocer  has  installed  a  very  efficient  sys- 
tem. It  includes  a  fleet  of  motor  trucks 
each  of  which  is  equipped  with  a  spare 
body.  These  bodies  are  actually  small 
trucks,  furnished  with  wheels  of  their 
own  so  that  they  can  be  propelled  by 
hand  to  any  part  of  the  big  warehouse : 
but  in  order  to  convey  them  more 
speedily  to  the  part  of  the  building 
where  they  are  required,  an  overhead 
electric  system  is  used  by  which  the  load 
is  picked  up,  by  means  of  four  steel  hooks 
on  each  body. 

While  the  spare  body  of  a  truck  is 
thus  being  conveyed,  loads  for  local  re- 
tailers are  made  up.  But.  instead  of  hav- 
ing a  motor  truck  stand  idle  at  the  door 
while  these  goods  are  being  brought 
from  various  parts  of  the  building,  the 
loading  is  all  done  while  the  truck  is  de- 
livering elsewhere ;  then  as  soon  as  it 
returns,  the  empty  body  is  lifted    from 
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MOTORING  TO  SCHOOL 

/^ARRYING  a  dozen  or  more  children 
^^  in  a  single  load,  a  five-passenger  car 
makes  daily  trips  from  the  ranches  near 
Brawley,  California,  to  the  city  schools. 
The  man,  who  has  been  engaged  by  the 
trustees  of  that  district  to  carry  the  chil- 
dren to  the  source  of  wisdom,  declares 
that  the  more  children  in  the  tonneau,  the 
better  they  like  it.  He  makes  sixty  miles 
a  day  with  this  crowd  of  young  Ameri- 
cans, carrying  twenty-five  pupils  in  all. 
Truly  the   way   of  education   is  made 


Young  Califofnians  Motor  to  School  in  Car  En- 
gaged for  the  Purpose  by  the  Trustees 


smooth  in  our  day,  for  while  grandfather 
was  glad  to  trudge  four  or  five  miles  to 
school  through  the  snow  or  the  rain,  the 
younger  generation  is  whisked  over  the 
roads  in  a  motor  car. 


SHIPS  OF  CONCRETE 

A  500-TON  concrete  scow  was  recently 
■^^  launched  at  Baltimore,  Maryland.  It 
IS  110  feet  long,  28  feet  wide,  and  has  a 
depth  of  10  feet  6  inches.    Others,  built 


500- Ton  Scow  Butlt  of  Concrete 

before  this  one,  have  shown  a  large  sav- 
ing in  repairs  over  wooden  craft.  It  is 
claimed  by  the  builders,  that  concrete 
vessels  will  ultimately  create  a  revolution 
in  ship  construction. 

The  Italians  have  already  made  use 
of  concrete  vessels  and  have  found  them 
practicable,  it  is  stated.  Indeed,  they 
seem  to  be  of  exceptionally  stout  build, 
for  one  of  them,  rammed  by  a  small  war 
cruiser,  showed  no  other  injury  but  a 
crack,  that  it  was  quite  possible  to  repair 
successfully.  This  accidental  test  gave 
the  constructor  much  satisfaction. 


San  Francisco  the  next 
morning.  She  was  not  dam- 
aged to  any  extent. 

The  raising  of  the  craft 
by  a  salvage  ship  consisted 
principally    in    closing    all 
apertures  and  pumping  coal 
from    the    bvmkers    into    a 
barge    alongside.     It    took 
nearly   three    months   to 
complete  this  work,  and 
another    month    to    put 
the  ship  in  good  condi- 
tion.   Finally  she  set  sail 
for  San   Francisco  with 
most     of     the     original 
cargo  on  board. 


ELECTRIC   LIGHTS 
CALL  POLICE 


Electric  Lights 
Call  Police 


DY  equipping  the  pa- 
*-*  trol  boxes  in  Red- 
lands,  California,  with  red  glass  panes 
and  installing  an  electric  light  in- 
side the  box.  it  is  possible  for  the  chief 
of  police  to  summon  patrolmen  on  the 
beat  to  the  telephone.  The  light  is 
switched  on  from  the  central  station  and, 
as  an  additional  means  of  attracting  at- 
tention, red  lamps  which  hang  over  the 
street  intersections  are  lighted.  By  this 
method  the  chief  is  able  to  notify  his  men 
promptly  of  any  crime  committed  in 
their  vicinity,  or  to  warn  them  to  look 
out  for  fugitives,  without  waiting  for 
the  patrolman'  to  call  up  the  ofifice  in 
making  their  regular  reports. 


FALLING  WHARF 
WRECKS  SHIP 

TTHE  Pacific  steamship,  Nen'- 
'  port,  met  with  a  peculiar 
accident  while  lying  alongside 
the  wharf  at  Balboa,  Panama. 
Owing  to  the  sudden  collapse  of 
the  wharf,  two  immense  unload- 
ing cranes  toppled  over  upon  the 
boat.  Their  weight  was  sufficient 
to  cause  her  to  list  far  enough  to 
fill  with  water  before  the  cranes 
could  be  removed.  The  vessel 
had  just  completed  taking  on  her 
cargo  and  would  have  sailed  for 


Ship  That  Was  Sunk  by  a  Falling  Dock 
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HATCHING  CHICKENS 
BY  WHOLESAL] 


By  George  F. 
'  '  Paul  '  ' 


THE   150,000  EGG  HATCHERY    AT   TOKT   CUNNOK,  TEXAS 
The  remarkabli;  feature  of  this  building  is  its  sniallness  as  contrasted  with  its  capacity. 


THERE  is  now  in  operation  at 
Port  O'Connor,  Texas,  a  ma- 
cliine  that  is  capable  of  turn- 
ing" out  a  chicken  every  twelve 
seconds  for  twenty-four  hours 
a  day,  and  for  three  hundred  and  sixty- 
five  days  in  a  year.  This  mammoth 
hatchery  is  the  third  of  rts  type  built  by 
the  inventor,  who  was  formerly  a  poultry 
expert  for  the  Government.  It  is  the 
second  largest  hatching  establishment  in 
the  world,  being  slightly  exceeded  in  ca- 
pacity by  a  hatchery  at  Petaluma,  Cali- 
fornia, which  holds  165,000  eggs  as 
against  150,000  in  the  Texas  machine. 

Perhaps  the  most  remarkable  feature 
of  this  plant  is  the  fact  that  all  the  eggs 
together  with  room  for  candling,  chick 
packing,  and  all  engines,  fans,  and  equip- 
ment, occupy  but  a  single  floor  sixteen 
by  fifty  feet.  Furnished  with  common 
incubators,  such  a  room  would  have  just 
about  the  same  capacity  in  three  weeks 
as  this  plant  has  in  a  single  day. 

This  wonderful  economy  of  space  and 
cost  is  attained  by  placing  the  eggs  in 
superimposed  trays  like  the  type  cases  in 
a  printer's  case  rack,  or  the  trays  in  a 
fruit  dryer.    This  idea  has  been  tried  be- 
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fore  but  was  not  a  success  on  account  oT 
the  hot  air  rising.  In  the  present  in- 
stance, this  difficulty  is  overcome  by  forc- 
ing a  continual  current  of  air  from  a 
centrifugal  fan  through  the  hatching 
chamber,  which  serves  t;'  keep  it  at  an 
even  temperature  throughout.  While 
this  is  quite  an  item  of  expense  and 
would  not  pay  with  a  small  machine,  yet 
in  a  big  plant  it  is  paid  for  several  times 
over  by  the  saving  of  the  duplication  of 
the  small  machines,  as  well  as  by  the 
economy  of  the  fuel  and  labor. 

One  of  the  unique  improvements  in 
the  Texas  plant  is  a  turning  system,  by 
which  compartments  holding  10.000  eggs 
are  swung  on  a  pivot  and  the  eggs  turned 
by  inverting  the  entire  compartment. 
This  enables  one  man  to  turn  100,000 
eggs  in  less  than  two  minutes.  These 
eggs  are  ventilated  and  maintained  at  an 
equal  temperature  by  an  eight  hundred 
pound  centrifugal  fan,  requirnig  four 
horsepower  to  operate  it,  and  the  tem- 
perature is  regulated  to  a  tenth  of  one 
degree,  while  water  sprays  regulate  the 
moisture  to  a  similar  nicety. 

The  eggs  are  not  cooled  from  the  time 
they  enter  the  hatchery  until  they  leave, 


SOME  OF  THE  TRAVS  OF  EGGS 


the  inventor  believing  tliat  cooling  is  in- 
jurious. The  eggs  need  be  handled  but 
three  times ;  first,  when  put  into  the  ma- 
chine ;  second,  when  tested ;  third,  when 
the  chicks  are  taken  off  and  boxed  for 
shipment.  With  such  a  plant  one  man 
can  do  the  work  of  five  men  running 
small  incubators,  or  of  ten  thousand  set- 
ting hens. 

Tlie  most  obvious  question  asked  by 
the  visitors  at  the  plant  is,  "Where  will 
you  get  the  eggs  ?"  The  reply  is  that 
they  will  be  purchased  from  the  larger 
poultry  breedeis  throughout  the  South- 
ern and  Middle  Western  States.  These 
breeders  will  ship  in  case  lots  at  much 
lower  rates  for  eggs  and  for  transporta- 
tion than  is  the  case  of  the  petty  sales 
of  one  or  two  settings.  Thus  the  hatch- 
ery becomes  the  quickest  and  cheapest 
way  to  stock  up  a  new  country  with  pure 
bred  poultry.  If  pure  bred  eggs  cannot 
be  secured  in  sufficient  quantities,  huck- 
ster wagons  will  be  sent  through  the 
lieavy  egg-producing  districts  in  the 
counties  to  the  north.  Lavaca  is  the  ban- 
ner poultry  county  of  Texas. 

A  30,000-egg  hatchery  built  last  year 
in  Oklahoma  was  filled  by  March  first 
and  thereafter  turned  eggs  away.  This 
plant  shipped  chicks  through  a  radius  of 
five  hundred  miles.  Many  of  the  East- 
ern poultry  plants  ship  chickens  to  prac- 
tically every  State  in  the  Union  and  the 
plants  on  the  Pacific  coast  ship  as  far 
east  as  Colorado.     The  manager  of  the 


Port  O'Connor  plant  expects  to  confine 
his  business  to  Te.xas,  which  is  today  one 
of  the  best  markets  known  for  baby 
chicks  and  is  so  far  removed  from  the 
other  large  hatcheries  that  the  expense 
and  losses  in  shipping  prove  a  serious 
handicap. 

Inexperienced  people  ordinarily  ex- 
pect better  results  from  artificial  incuba- 
tion than  are  secured  in  actual  practice. 
This  is  perhaps  due  to  the  advertisements 
of  some  incubator  manufacturers.  Farm 
eggs  sent  to  the  hatchery  run  from  fifty 
to  seventy-five  per  cent  hatches  of  all 
eggs  entered.  City-bred  stock  varies 
greatly.  Occasional  lots  of  Leghorn 
eggs  hatch  upwards  of  eighty  per  cent. 
Eggs  from  heavy  breeds  are  often  at  the 
opposite  extreme  and  in  some  instances 
eggs  are  sent  to  the  hatchery  that  fail  to 
jiroduce  a  chick. 

Custom  handling  for  poidtry  fanciers  is 
likely  to  be  unsatisfactory.  The  chief 
business  of  the  hatchery  will  be  that  of 
producing  baby  chicks  for  outside  sale 
and  hatching  eggs  for  local  commercial 
poultry  growers. 

The  local  promoters  hope  by  the  help 
of  this  giant  hatchery  to  build  up  a  poul- 
try community  on  the  Texas  coast  very 
much  like  those  hatcheries  of  California 
where,  in  some  localities,  notably 
Petaluma,  poultry  raising  is  the  chief  in- 
dustry and  lias  proved  very  profitable, 
incomes  of  as  high  as  three  thousand  dol- 
lars a  year  being  made  off  of  ten  acres. 
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CATTLE    TICKS    MAKE    HIGH    PRICES 

By 
WILL    C.    BARNES 


NOT  long  since,  agents  of  the 
United  States  Government 
built  about  forty  miles  of 
barbed  wire  fence  along  the 
southern  border  of  the  Slate 
of  California.  This  was  not  done  lo  V:eep 
out  revolutionary  Mexicans  but  merely  to 
warn  the  Texas  fever  ticks  thai  they 
weren't  wanted  in  this  ccuntry. 

Now  of  course  they  didn't  really  mean 
to  bar  out  the  ticks  themselves,  except 
by  proxy,  for  one  would  hardly  expect  a 
five-wire  fence  to  turn  so  small  an  object 
as  a  tick,  even  if  it  is  named  after  our 
biggest  State.  But  to  prosper  and  enjoy 
life  to  the  utmost,  the  fever  tick  must 
have  what  scientists  call  a  "host,"  that  is, 
a  cow  or  horse  upon  whose  body  it  can 
work  out  its  life's  history.  And  so  it 
was  against  the  wandering  predatory 
Mexican  cow  that  the  wire  barrier  was 
put  up. 

Just  allow  one  of  these  cows  to  enter, 
and  with  her  comes  a  more  or  less  gen- 
eral assortment  of  the  destructive  insect 
pest.  There  are  many  kinds  of  ticks,  but 
the  Texas  variety  is  the  one  .Americans 
are  most  interested  in.  The  pestiferous 
rascal  is  partly  responsible  for  the  high 
price  of  beef. 
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Residents  of  the  Lone  Star  State  resent 
the  use  of  the  word  Texas  in  connection 
with  this  little  insect,  but  as  its  ravages 
first  attracted  attention  when  Texas  cat- 
tle were  brought  into  contact  with  those 
in  other  States,  the  name  is  inevitable. 

As  a  matter  of  fact  it  was  just  as 
much  a  native  of  South  Carolina  or  Cali- 
fornia or  any  other  State,  but,  like  old 
dog  Tray,  Texas  was  so  unfortunate  as 
to  be  found  in  bad  company.  The  trouble 
began  in  the  early  days  when  thousands 
of  long-horned  Texas  stfeers  were  trailed 
up  from  the  ranges  in  that  State  for 
shipment  over  the  newly  built  Union 
Pacific  Railroad.  Stockmen  along  the 
way  made  a  curious  discovery.  Three 
or  four  weeks  after  a  Texas  herd  had 
passed  across  a  range,  the  native  stock 
began  to  die  of  some  mysterious  disease. 
Eventually  the  stockmen  who  suffered 
from  these  losses  rose  in  their  wrath  and 
took  drastic  measures  to  protect  them- 
selves. Dead  lines  were  drawn,  armed 
men  patrolled  the  trails,  and  in  some  in- 
stances the  trails  were  fenced  up  through 
certain  districts.  Finally  it  was  discov- 
ered that  all  the  cattle  brought  north 
from  below  a  certain  line  in  Texas  were 
capable  of  giving  the  disease  to  the  cattle 
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above  that  line,  but  for  years  nobody 
could  find  out  how  the  disease  was  trans- 
mitted from  animal  to  animal. 

It  was  before  the  days  of  bacilli  and 
microbes,  as  we  now  know  these  busy 
bodies  of  the  invisible  world,  and  medical 
men  looked  for  the  source  of  the  disease 
everywhere  but  right  at  hand. 

But  one  day  an  unusually  enterprising 
veterinarian  declared  that  he  had  traced 
the  trouble  to  the  tick.  How  the  Texans 
and  other  western  stockmen  laughed. 
"Huh",  they  shouted  in  derision ;  "ain't 


believed  the'  "new-fangled"  explanation 
or  not,  the  ranger  had  to  respect  the 
belief  of  others,  and  so  "quarantine  lines" 
were  drawn  across  which  no  cattle  from 
below  the  line  could  pass  either  on  foot 
or  in  cars  except  for  one  purpose — imme- 
diate slaughter  or  shipment  to  another 
infected  district. 

A  few  owners  made  some  attempt  to 
rid  their  cattle  of  the  ticks  but  without 
much  success.  In  California  one  rancher 
along  the  coast  drove  his  cattle  upon  the 
beach  at  low  tide  and  held  them  against 


This  I'itk-  Infksted 
Steer  on  August  12. 
19U.  Weighed  730 
Pounds 


every  cow  brute  got  ticks  onto  her 
matter  whar  she  comes  from?  Look 
in  the  y'ears  of  any  ole  cow  an'  you'll 
find  all  sorts  of  ticks."  "How  could 
Texas  cattle  give  the  disease  to  other 
cattle  when  they  themselves  were  so 
healthy?"  For  all  these  questions  this 
investigative  official  had  an  answer. 
Certainly,  all  cattle  had  more  or  less 
ticks  on  them,  but  the  ear  tick  was  no 
more  like  the  fever  tick  than  is  a  blue 
bottle  fly  like  a  common  house  fly. 
Each  had  peculiarities  which  served  to 
differentiate  it  from  the  other. 

Other  veterinarians  accepted  his  the- 
ories ;  legislation  followed.  Whether  he 


After  Being  Dipped  the  Cattle  Are 
Turned  Back  to  the  Range 


a  cliff  where,  as  the  water  rose  it 

washed  over  them  but  was  not  deep 

enough    to    drown    them.     In    this 

crude  way  a  few  of  the  larger 


L 


Two  Months  Later.  Free  From  Ticks,  he  Weighbo 

I.OIS  PODNDS 
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ticks  were  forced  to  let  go  and  were 
drowned,  giving  the  animals  some  relief 
temporaril}-.  Gentle  herds  were  driven 
into  corrals  and  chutes  and  scraped  with 
iron  scra]icrs ;  I  have  seen  a  quart  can 
tilled  with  the  ticks  scraped  from  one 
California  cow. 

Finally  the  government  veterinarians 
set  to  work  to  find  some  way  to  combat 
the  tick.  They  found  out  that  the  crea- 
ture crawls  upon  the  animal 
as  it  lies  resting,  or  a 
it  brushes  against 
some  bush  or 
stem  of  grass 
upon  which 
many  little 
"seed"  ticks 
wait  for  a 
favorable  op- 
port  un  ity  to 
get  a  boost  in 
life.  Having 
obtained  a 
foothold  upon 
some  animal, 
the  parasite 
lives  there  for 
about  three 
weeks,  mates, 
grows  to  fifty 
times  its  first- 
size,  and  then, 
having  com- 
pleted its  life 
orbit,  drops  of? 
to  the  ground, 
seeks  some  se- 
cluded spot  like 
a  clod  of  dirt, 
under  which  it 
crawls,  lays 
about  a  million 
eggs  more  or  less,  folds  its  hands,  so 
to  speak,  and,  with  a  clear  conscience, 
goes  the  way  of  all  ticks.  According  to 
the  season  and  temperature,  these  eggs 
hatch  in  a  certain  number  of  days  and 
are  then  ready  for  business. 

It  is  these  ticks  that  infect  the  healthy 
animals  with  the  fever  germs.  Just  as 
the  mosquito  forces  into  the  blood  of  the 
human  the  seeds  of  yellow  fever  and 
malaria,  so  does  the  tick  plant  the  seeds 
of  the  Texas  fever  in  the  veins  of  the 
animal. 

With  these  points  definitely  established, 


the  rest  was  merely  a  matter  of  handling 
the  cattle  in  such  a  way  as  to  starve  the 
ticks  to  death.  If  the  cattle  could  be 
kept  away  from  an  infested  area  long 
enough,  the  little  seed  ticks  that  hatched 
out  would  starve  for  the  want  of  a  help- 
ing hand.  The  ticks  that  did  get  on  the 
animals  fell  off  of  their  own  accord  in 
about    twenty    days,    and    all    that    was 

necessary  was 
to  move  the 
cattle  from 
one  pasture  to 
another  within 
the  time  limits 
and,  eventually, 
they  would  lose 
all  their  ticky 
friends,  and  if 
moved  at  the 
right  time  they 
would  not  ac- 
cumulate more 
because  it  took 
a  certain  time 
t  o  h  a  t  c  h  t  h  e 
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Section  of  the  Hide  of  a  Southern  Steer  Covered  With 
THE  Blood-Sucking  Ticks 


cleared  up 
many  hitherto 
perplexing 
questions  that 
had  arisen  in 
the  study  and 
spread  of  the 
disease.  It 
showed  why 
the  cattle  died 
at  certain  times 
and  didn't  at 
others ;  why,  if  cattle  were  on  the 
trail  for  six  or  eight  weeks,  they  finally 
lost  all  power  to  communicate  the 
disease  and  were  apparently  incapable 
of  giving  it  to  other  cattle.  They  had 
simply  shed  all  their  first  ticks  and  as 
they  moved  each  day  could  not  accumu- 
late a  new  supply.  Hence,  while  in  their 
veins  they  still  harbored  the  harmful 
fever-producing  bacilli,  yet  for  want  of 
a  tick  to  carry  it  from  them  to  some 
healthy  animal  no  damage  could  be  done. 
But  unfortunately  it  was  impossible  to 
have  all  the  southwestern  cattle  in  pas- 
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DIPPING  DAY 
The  lower  photo  shows  the  cowboys  driving  in  the  cattle;  the  two  upper  show  the  animals  entering  and 

leaving  the  dipping  pit. 


tures  and  under  control.  Ninety  per  cent 
of  them  were  grazing  upon  the  open  un- 
fenced  ranges  and  fences  were  an  impos- 
sibility. So  they  tried  dipping  the  cattle 
just  as  sheep  are  dipped  for  scab,  with 
the  idea  of  killing  the  ticks  so  the  ani- 
mals carrying  them  could  be  shipped  out 
to  market.     This  helped  a  lot,  only  at 


first  they  used  a  heavy  mineral  oil  for  the 
dip  and  killed  about  as  many  cattle  as 
ticks.  But  eventually  they  worked  the 
thing  down  to  a  satisfactory  point  by 
using  arsenic  as  a  poison.  With  eight 
pounds  of  arsenic  to  one  hundred  gallons 
of  water,  the  dip  is  strong  enough  to  kill 
the  ticks  but  does  not  injure  the  animals 
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unless  tlicy  are  very  thirsty  and  drink 
some  of  the  hquid  as  they  swim  througli 
it — a  matter  easily  controlled. 

Having  established  the  success  of  this 
arsenical  dip,  the  Government  went  to 
work  to  convert  tiie  States  in  which  the 
tick  is  found  to  a  plan  for  fighting;  it 
and  eventually  chase  it  clear  off  the  map 
of  the  United  States. 

At  this  time  California  was  quaran- 
tined from  almost  one  end  of  the  State 
to  the  other.  They  couldn't  ship  their 
cattle  out  of  the  State  excepting  to  some 
point  below  the  quarantine  line,  like 
Texas,  and  that  didn't  help  them  very 
much.  So  being  progressives  out  there, 
they  accepted  the  Government's  offer  of 
help  and  went  to  work  on  a  state-wide 
campaign  of  tick  eradication.  By  means 
of  changing  pastures  and  extreme  care 
in  admitting  outside  stock,  they  drove  the 
pestiferous  insect  before  them  beginning 
up  in-  the  northern  end  of  the  State  and 
working  slowly  and  cautiously  down  the 
coast  till  today,  for  all  practical  purposes, 
the  tick  is  as  extinct  in  the  State  as  the 
Dodo. 

Then  as  the  tick  existed  in  the  Republic 
of  Mexico,  where  such  things  as  a  little 
tick  doesn't  bother  the  inhabitants  very 
greatly,  it  was  found  that  unless  steps 
were  taken  to  keep  out  the  drifting  cattle 
from  Old  Mexico,  which  grazed  on 
the  ranges  along  the  international  boun- 
dary line,  the  California  work  would  all 
be  for  naught. 

So  they  built  the  fence  and  it  has 
served  its  purpose  well,  for  the  stockmen 
along  there,  realizing  its  value,  see  to  it 
that  it  is  kept  in  order  and  though  now 
and  then  some  prowling  smuggler  strikes 
it  in  the  dark  and  cuts  his  way  through 
it,  the  damage  is  soon  repaired. 

Government  experts  estimate  that  the 
loss  to  the  South  through  the  tick  costs 
the  country  annually  from  forty  to  two 
hundred  million  dollars.  This  loss  is  in 
various  ways :  first,  the  injury  to  the  ani- 
mals themselves.  No  animal,  wearing 
such  decorations  on  his  hide  as  is  shown 
in  the  pictures  of  the  ticks  taken  from 
life,  can  expect  to  grow  as  it  should  or 
ever  become  fit  for  the  butcher's  b^ock. 


Careful  tests  have  been  made  with 
tick-infested  steers  and  with  those  free 
from  them,  with  the  result  that  an  animal 
cleaned  of  all  ticks  increased  in  weight 
two  hundred  and  eighty-five  pounds  in 
two  months,  or  an  average  net  gain  of 
about  one  hundred  and  fifty  pounds  per 
month.  The  same  class  of  steer,  covered 
with  his  usual  coating  of  ticks  and  main- 
tained upon  the  same  feed,  stood  still  in 
weight. 

In  the  year  1906,  this  work  of  tick 
eradication  was  taken  in  hand  by  the 
Federal  Government  under  a  sort  of  co- 
operative agreement  with  the  various  in- 
terested States.  At  that  time  there  were 
fifteen  States  under  quarantine  with  over 
fifteen  million  cattle  in  them,  covering  a 
total  of  929  counties  with  an  area  of 
741,000  square  miles. 

In  1911,  a  total  of  one  hundred  and 
twenty-seven  counties  had  been  cleaned 
up  and  were  free  from  all  infestation  with 
almost  as  many  more  in  process  of  cleans- 
ing. The  cost  is  estimated  roughly  at 
about  $10  per  square  mile  and  the  total 
expenditure  by  the  Federal  Government 
has  been  to  date  a  little  over  a  million 
dollars,  while  the  various  interested 
States  have  spent  not  over  one-half  that 
amount. 

But  if  the  yearly  loss  is  taken  at  the 
lowest  estimate  of  forty  million,  the  gain 
in  cattle  values  in  those  counties  already 
cleaned  will  more  than  rrpay  the  cost  in 
a  few  years. 

It  is  estimated  by  the  federal  men  in 
charge  of  the  work  that  it  will  cost  prob- 
ably six  and  eight  million  dollars  to  rid 
the  entire  country  of  the  ticks  and  with 
very  little  watching  on  the  part  of  the 
local  state  authorities  they  will  never 
again  obtain  another  foothold. 

Thus  it  is  that  this  tick  question  comes 
right  home  to  every  meat  eater  in  the 
United  States.  There  are  today  approx- 
imately fifteen  million  cattle  in  those 
States  that  are  under  the  ban  of  the  tick 
and  if  we  may  add  two  hundred  pounds 
weight  to  every  beef  animal  in  these  in- 
fested States,  we  have  secured  a  very 
material  increase  in  the  supply  of  food 
for  the  nation's  consumption. 
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THE  GOVERNMENT  STEAMER   COR/.F  IV.  WWCH   HAS  PLANTED   MILLIONS  OF  CLAMS 

IN  THE  MlbblbSll'i'l  KIVER 


INOCULATING    FISH    WITH    CLAMS 

By 
FLORENCE    L.    CLARK 


THE  Federal  Government  has 
been  at  work  the  past  season 
making  material  for  pearl 
buttons  by  inoculating  Missis- 
sippi River  fish  with  infant 
clams.  It  is  an  odd  business,  but  a  suc- 
cessful and  promising  one. 

Most  of  the  pear!  buttons  of  the  world 
are  made  from  the  shells  of  fresh-water 
mussels.  Such  enormous  quantities  of 
these  mussels  have  been  fished  out  of  the 
Mississippi  River  the  last  ten  years,  in 
order  to  satisfy  the  demands  of  the  but- 
ton factories,  that  the  beds  are  almost 
depleted.  The  Government  is  now  en- 
deavoring to  create  a  new  supply  by  arti- 
ficial propagation.  The  steamer  Curletu 
was  an  important  agent  in  the  work  the 
past  season.  All  summer  and  fall  it  plied 
the  Mississippi  between  Muscatine  and 
La  Crosse  planting  clams.  As  a  result, 
there  are  now,  in  the  upper  river,  85,- 
000,000  more  clams — or  the  material  for 
some  half  billion  buttons — than  there 
were  last  spring. 

The  steamer  is  in  charge  of  an  expert 
from  the  United  States  Bureau  of  Fish- 


eries. It  is  fitted  up  with  eight  iron 
tanks,  each  of  which  is  four  feet  long, 
two  feet  wide,  and  three  feet  deep.  Fresh 
water  is  kept  running  in  these  tanks  con- 
stantly and  extra  oxygen  is  supplied  by 
a  compressed-air  pump. 

It  is  the  nature  of  the  fresh-water 
mussel  in  the  second  stage  of  its  exist- 
ence— that  is,  after  it  has  left  the  spawn 
sack  in  the  gills  of  the  parent  clam — to 
live  for  a  period  as  a  parasite  on  fish  be- 
fore it  drops  to  the  river  bed  a  full 
fledged  clam.  It  is  this  peculiarity  of 
mussel  nature  that  the  Government  is 
taking  advantage  of  in  its  work  of  re- 
plenishing the  depleted  clam  beds. 

The  crew  of  the  Curlezv  catch  fish 
with  seines  in  the  sloughs  and  bring  them 
aboard  and  place  them  in  the  tanks.  Fe- 
male clams  are  then  secured,  their  shells 
opened,  and  the  spawn,  several  thousand 
in  number  lying  in  a  sack  a  couple  of 
inches  long  in  the  gills  of  the  parent,  are 
removed.  The  glochidia,  as  the  tiny 
creatures  are  called,  are  thrown  into  the 
tanks  with  the  fish.  Their  valves  remain 
open  for  five  or  six  minutes.    As  the  fish 
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breathe  in  the  water,  the  glochidia  are 
drawn  to  the  gills.  No  sooner  do  they 
touch  the  tlesh'of  the  fish  than  they  shut 
nji  "like  a  clam"  and  hold  on  tight.  Some- 
times two  or  three  thousand  in  the  space 
of  a  few  minutes  will  fasten  upon  a 
single  fish.  No  sooner  do  they  get  hold 
than  they  burrow  into  the  flesh  of  the 
gills,  there  to  make  their  home  for  eight 
davs  to  six  weeks,  according  to  the  var- 
iety and  the  time  of  the  year,  before  they 
drop  off  as  fully  developed  bivalves. 
The  inoculated  fish  are  taken  out  of 


the    tanks    and    then    thrown    into    the 
river. 

Other  fish  and  other  spawn  take  their 
place  in  the  tanks,  and  the  work  proceeds 
so  rapidly  that  hundreds  of  thousands  of 
the  clams  are  placed  in  the  river  in  a 
single  day.  Sunfish  are  found  to  be  the 
best  fish  for  inoculation  purposes,  though 
all  varieties  excepting  gar  can  be  used. 
As  diiiferent  species  of  mussels  spawn  at 
different  seasons,  the  work  of  propagat- 
ing and  planting  can  be  carried  on  for  a 
considerable  part  of  the  year. 


ANNOUNCING    TRAINS    BY 
MAGN APHONE 

By 
WILLIAM    P.    KENNEDY 


Tran?mittfr  of 

I  M.iGNAPHONES 

1  hi>  litilit  crows 
dim  when  appara- 
tus is  properly 
workine. 


■yHE  problem  of  posting  people  waiting 
•*■  for  trains  in  the  new  union  railroad 
station  in  Washington  has  been  solved 
by  a  simple  piece  of  apparatus  known  as 
the  magnaphone. 

The  instrument  is  a  loud  speaking  tele- 
phone  operated 
much  after  the  style 
of  the  ordinary  tele- 
phone system.  At- 
tached to  each  of  the 
benches  in  the  wait- 
ing room  is  a  device 
resembling  a  small 
megaphone.  This  is 
a  part  of  the  ter 
minal  or  delivery 
apparatus  and  con- 
structed so  as  to 
dififuse  the  sound. 
In  connection  with 
this  are  coils  and 
magnets  similar  to 
those  of  a  telephone 
receiver.  Wires 
leading  from  these 
electrical  devices 
connect  with  appa- 
ratus resembling  a 
telephone  transmit- 
ter. 


In  operating,  the  man  designated  to 
call  trains  in  the  station  speaks  into  the 
transmitter  and  immediately  his  voice  is 
heard  issuing  from  each  of  twenty-four 
megaphones.  Ever  since  the  construction 
of  the  station,  calling  of  trains  has 
been  difficult  on  ac- 
count of  the  echo 
and  reverberation  in 
the  waiting  room. 
Under  the  new  sys- 
tem, the  operator 
may  speak  in  a  quiet 
conversational  tone. 
This  eliminates 
reverberation  almost 
entirely  and  makes 
the  calling  much 
more  distinct  than 
formerly. 

The  installation  of 
the  system  does  not 
do  away  with  the 
work  of  any  man 
now  employed,  but 
enlarges  his  sphere 
of  action.  Under  the 
new  system  there 
have  to  be  just  as 
many  employes  to 
announce  trains. 


The  Main  Waiting  Room 

OF  THE  Union  Station. 

Washington.  Taken 

at  Night 


but  instead  of  call- 
ing consecutively 
in  each  room,  the 
announcer  makes 
himself  heard 
simultaneously  in 
all  parts  of  the  big 
station.  Formerly, 
on  notice  being 
given  that  a  train 
was    ready,    there 


would  be  a  great 
rush  of  people, after 
which  many,  learn- 
ing that  it  was  not 
their  train,  would 
return  to  their 
seats,  only  to  re- 
peat the  perform- 
nnce  at  the  first 
opportunity.  Now, 
they  sit  quietly  un- 
til ready  to  depart. 


The  laws  of  conscience,  which  we  pretend  to  be 
derived  from  nature,  proceed  from  custom. 
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TO    ELECTRIFY    THE    MOUNTAIN   ROADS 

By 
G.    F.    STRATTON    AND    A.    CHAPMAN 


D 


URING   the 


forthcoming 


immediately 
years  every 
mile  of  railroad  from  the 
Rockies  to  the  Pacific  Coast, 
and  from  Utah  to  the  north- 
western cities,  will  be  electrified.  It  will 
be  possible  to  ride  from  Denver  through 
Salt  Lake  City  to  San  Francisco,  Seattle, 
and  Portland  by  electric  line." 

The  man  who  made  that  fervent  pre- 
diction is  Col.  D.  C.  Jackling,  President 
of  the  new  Utah  Power  and  Light  Com- 
pany, which  has  just  suceeded  in  purchas- 
ing almost  every  h)dro-electric  power 
plant  in  Utah  and  southern  Idaho. 

Even  among  men  who  are  in  that  great 
western  section  and  who  keep  closely  in- 
formed on  the  development  of  its  re- 
sources, the  revelations  of  the  past  ninety 
days  are  astounding.  It  is  less  than  three 
months  from  the  date  this  is  written  that 


the  Utah  Light  and  Power  Company 
completed  its  stupendous  organization ; 
and  in  the  same  period  the  Great  Falls 
Electric  Power  Company  of  Montana 
has  secured  nearly  all  the  plants  in 
northern  Idaho  and  Montana.  Across 
the  Sierras,  the  Sierra-Pacific  Company 
controls  over  400,000  horsepower  at  Lake 
Tahoe,  and  on  the  Truckee  and  Washoe 
Rivers;  and  another  great  merger  of 
power  plants  is  under  way  south  of  San 
Francisco. 

Great  mergers  and  combinations  are 
no  more  unusual  on  the  Pacific  Coast 
than  in  the  near  West  and  East ;  and  the 
comprehensive  purpose  of  the  unification 
of  these  immense  power  resources  was 
unsu.spected,  even  by  men  on  the  ground, 
until  very  recently.  Now,  the  biggest 
men  in  those  big  enterprises  publicly 
announce  the  purpose. 
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A   POWER   HOUSE  ON  THE  SHOSHONE  RIVER.  IDAHO 
There  is  no  reservoir  or  dam  and  probably  GO  per  cent  of  tlie  available  eneryy  is  f,'oing  to  waste 


Mr.  John  D.  Ryan,  President  of  the 
Great  Falls  Power  Company,  in  a  recent 
interview  made  the  following  authorita- 
tive statement : 

"Recently  the  Great  Falls  Power  Com- 
pany was  granted  a  franchise  by  Secre- 
tary Fisher  of  the  Interior  Department 
over  public  lands  in  Montana  and  Idaho. 
The  purpose  thereof  is  to  supply  electric 
power  to  the  Chicago,  Milwaukee  and 
Puget  Sound  Railroad  for  four  hundred 
and  fifty  miles  of  its  lines  west  of  the 
Rockies.  For  this  purpose  of  electrifica- 
tion, the  railroad  has  appropriated 
$7,500,000. 

"Secretary  Fisher  has  gone  into  the 
question  of  conservation  thoroughly  and 
has  given  every  consideration  to  the 
needs  of  the  power  company  and  the 
railroad  company ;  and  the  grant  confers 
upon  the  power  company — which  has 
owned  its  water-power  sites  for  many 
years — a  right  of  way  for  fifty  years  over 
public  lands  for  reasonable  compensation 
to  the  Government  under  reasonable  con- 
ditions, which  provide  for  compliance  on 
the  part  of  the  power  company  with  state 
regulations  covering  business  of  the  kind 
in  which  the  company  will  engage. 

"The  power  company  found  no  desire 
on  the  part  of  Secretary  Fisher  to  impose 
any  conditions  that  were  not  justified  by 


the  protection  of  public  interest,  and  it 
is  believed  that  general  legislation  will  be 
enacted  along  the  lines  laid  down  in  this 
grant  which  will  give  a  great  impetus  to 
water-power  development  and  to  railroad 
electrification. 

"The  water  powers  in  the  Rocky  Moun- 
tains and  the  Cascades  would  be  sufficient 
to  operate  every  mile  of  railroad  west  of 
a  line  drawn  north  and  south  through  the 
center  of  the  State  of  Montana,  and  north 
of  a  line  drawn  from  the  southern  boun- 
dary of  Colorado  to  the  Pacific  Coast. 
The  necessity  for  the  consolidation  of 
water  powers  by  collecting  transmission 
lines,  and  provision  for  interchange  of 
powers,  is  recognized  by  all  who  have 
given  the  question  any  consideration. 
Railroads  could  not  possibly  depend  on 
power  derived  from  one  source,  or  one 
transmission  line. 

"It  is  certain  that  not  less  than  10,000 
miles  of  mountain  railroad  will  be  electri- 
fied within  the  next  few  years  as  the 
result  of  the  step  taken  by  the  Chicago, 
Milwaukee  and  Puget  Sound  Railroad. 
The  Government,  through  Secretary 
Fisher,  has  done  a  great  deal  to  avert  the 
waste  which  has  gone  on  before  this,  both 
by  the  failure  to  harness  water  power 
and  in  the  consumption  of  coal.  In  addi- 
tion to  this,  the  danger  of  fires  from  coal- 
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burning;  locomotives  in  tlic  great  forests 
of  the  West  is  averted." 

At  the  head  of  the  great  forty-inillion- 
dollar  Utah  Power  Company  is  Col.  D. 
C.  Jackling,  who  is  also  the  Vice-Presi- 
dent of  one  of  the  greatest  copper  min- 
ing companies  of  the  country.  He  ex- 
pressed his  views  as  follows : 

"The  organizers  of  the  electrical  mer- 
ger, at  the  time  the  project  was  put 
through,  had  in  mind  two  things :  First, 
the  development  and  sale  of  electric 
power  locally,  and  the  sale  of  electric 
power  to  railroads  now  using  steam  ;  and 
second,  the  supplying  of  those  roads  with 
copper  for  the  electric  equipment  that 
will  supplant  the  steam  equipment. 

"Electrifying  western  railroad  lines  is 
by  no  means  a  result  of  inspiration.    The 
matter,  for  some  years,  has  been  the  sub- 
ject  of  almost   continuous   investigation 
and  agitation  on  the  part  of  large  capital- 
ists.    It  has  been  regarded  as  ultimately 
certain,  but  many  difficulties  had  to  be 
confronted.     In  the  first  place  the  enor- 
mous expenditure  necessary  in  convert- 
ing an  established  steam  system  into  an 
electric   line   has   been    one   obstacle   re- 
L:arded  as  insurmountable  as  far  as  the 
car  future  is  concerned.    Another  factor 
was     the     imperfect     development     and 
of    the    tremendous    hydro- 
electric    resources     of     the     mountain 
regions,  while  still  another  was  the  lim- 
ited supply  of  copper  ore  tonnages  then 
known  to  exist. 

"The  two  principal  difficulties — the 
power  and  the  copper — have  been  elim- 
inated entirely.  All  other  impediments 
will  give  way  at  once  to  the  great  demand 
for  a  power  which  will  eliminate  the 
wasteful  and  expensive  coal." 


GETTING  WATER  FOR  ELECTRIC  POWER 
Tbroueh  eiant  flumes  of  this  sort  streams  are  conducted  to  be  dropped  into  the  water  turbines  that  set  the 

eenerators  in  operatioD. 
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NATURE  GIVES  AID  TO  THE   MOUNTAIN  RAILROADS 
The  Denver  &  Rio  Grande  followine  the  rivers,  has  them  for  allies  in  the  electrification  scheme.    The  upper  photo 
shows  the  type  of  locomotive  it  is  expected  to  use. 


The  change  is  already  commencing. 
Contracts  are  now  made  with  the  Chi- 
cago, Milwaul<ee  and  Paget  Sound  Rail- 
road Company  for  electric  current  for 
four  hundred  and  fifty  miles  of  track 
across  Montana  and  Northern  Idaho ;  and 
at  a  recent  meeting  of  the  authorities  of 
the  Denver  and  Rio  Grande  Railroad,  it 
was  decided  to  electrify  that  road  from 


Denver  to  Salt  Lake  City.  E.  L.  Brown, 
Vice-President  of  the  road,  has  made  the 
following  announcement : 

"According  to  our  plans  the  first  unit 
of  the  Denver  and  Rio  Grande's  electri- 
fication scheme  comprises  the  division 
from  Helper  to  Salt  Lake — a  distance  of 
one  hundred  and  twenty-one  miles.  The 
second  unit  is  the  line  over  Tennessee 
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Pass  into  Denver.  Three  millions  will 
be  the  cost  of  the  first  unit  and  two  mil- 
lions, of  the  second  unit.  The  plan  also 
includes  the  electrification  of  the  Bing- 
ham and  Garfield  branch,  which  will  cost 
another  two  millions.  Altogether  the 
new  system  of  power,  which  will  be  fur- 
nished by  the  Utah  Power  Company  and 
the  Colorado  Power  Company,  will 
aggregate  between  twenty  and  twenty- 
five  millions,  and  this  sum  will  be  spent 
during  the  years  1913  and  1914." 

^Vhen  President  Bush  took  charge  of 
the  afifairs  of  the  Denver  and  Rio  Grande 
system  he  was  quick  to  realize  how 
Nature  had  favored  that  railroad.  Other 
roads  crossing  the  Rockies  touch  water- 
courses only  incidentally.  Steam  plants 
must  be  erected  and  operated  by  coal  if 
they  make  the  change  to  electricity  which 
railroad  men  assert  all  competing  lines 
must  do  in  the  near  future  if  they  are  to 
keep  abreast  in  the  struggle  for  business. 
The  Denver  and  Rio  Grande  builders, 
however,  faithfully  followed  the  v.:ater- 
courses  of  the  Arkansas  and  Grand 
across  Colorado,  and  therein  all  unknow- 
ingly they  made  it  possible  for  that  rail- 
road to  be  among  the  first  to  adopt  the 
"power  of  the  future". 

Such    points    as    Tennessee 
Pass,  in  the  Colorado  unit, 
and   Soldier   Summit,   in  ■— - 

the   Utah   unit,   become 
the  limiting  features  of 
mountain  railroads. 
The  capacity  of  a  rail 
road  sometimes  is  de- 
termined by  its  abil- 
ity to  get  trains  past 
some  such  a  grade. 
Extra     locomotives 
must  be  maintained, 
to  assist  passenger 
and  freight  trains. 
From  two  to  five 
locomotives    of 


the  heaviest  type  are  required  to  assist 
a  train  up  a  grade  like  that  which 
the  Denver  and  Rio  Grande  has  been 
compelled  to  combat  at  Soldier  Sum- 
mit. F.ven  then  trains  cannot  be 
hauled  faster  than  seven  or  eight  miles 
an  hour.  When  there  is  a  tunnel  at 
the  apex,  as  at  Tennessee  Pass,  the 
difiiculties  become  still  more  pronounced. 
Under  such  conditions,  where  electric 
locomotives  have  been  installed,  the  main 
difficulties  have  been  overcome.  A  not- 
able example  is  found  on  the  Great 
Northern  Railroad  at  the  summit  of  the 
Cascade  Mountains.  The  tunnel  at  this 
point  practically  limited  the  operations  of 
the  road.  Steam  could  do  no  more  in 
keeping  traffic  moving  up  both  grades. 

The  Cascade  tunnel  was  the  chief 
stumbling  block.  The  smoke  and  steam 
from  the  locomotives  coated  the  rails  with 
a  greasy  soot  which  made  the  wheels  slip, 
and  the  heavy  fumes  from  the  engines 
made  operation  a  matter  of  positive  dan- 
ger to  train  crews.  Special  locomotives, 
burning  specially  selected  coal,  were 
used,  but  still  the  problem  was  not  solved. 
Electric  locomotives  were  installed.  All 
the  dangers  and  discomforts  rising  from 
steam,  soot,  and  smoke,  were  overcome, 


FIVE  STEAM   LOCOMOTIVES  TO  A   PASSENGER  TRAIN  ON   A   HEAVY  GRADE 
The  use  of  electric  locomotives  would  elimiuate  this  tremendous  effort. 
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and   trains,   steam   locomotives,   and   all, 
were    hauled    through    the 
tunnel  at  double  the 
best   speed   that 
was  made  un 
der   the   old 
condi- 
tions. 


It  is  interesting  to  note  that  power  for 
this  work  is  generated  from 
a  mountain  stream 
and  transmitted 
over   a   thirty- 
mile   line. 
The  mod- 
ern elec- 


TYPES  OK  THE  SPLENDID   WATERFALLS  TUE    W  ESTEKN    KAILKO.Mib    CAN   DRAW 

ELECTRIC   POWER   EKOM 
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trie  locomotive  of  the  one  hundred-ton 
tyi)e  is  suitable  for  the  heaviest  steam  rail- 
road serviee.  Inileed  one  of  these  loco- 
motives will  "back"  the  heaviest  steam 
locomotive.  From  the  engine  cab  of  one 
of  these  locomotives,  the  engineer  com- 
mands an  unobstructed  view  alpng  the 
entire  right  of  way  ahead  of  him,  or  of 
the  train  behind  him.  One  of  the  great 
advantages  of  the  electric  locomotive 
over  the  steam  engine  is  in  the  handling 
of  heavy  traffic  in  switching  or 
in  starting  long  trains.  A 
train  of  forty  or  fifty 


As  now  organized,  there  are  four  great 
power  companies  heavily  capitalized, 
splendidly  organized,  and  in  control  of 
sufficient  power  for  the  enormous  elec- 
trification projects  of  which  Colonel  Jack- 
ling  spoke.  They  are  the  Utah  Power 
Company,  with  at  present  over  200,000 
horsepower  ;  the  Great  Falls  Power  Com- 
pany, with  350,000  horsepower ;  the  Cen- 
tral Colorado  Power  Company,  with  ap- 
proximately 200,000  horsepower,  and  the 


cars  IS  iii'i 
a  rigid  mass, 
but  a  long, 
elastic  body,  and 
any  inequality  in 
the  starting  torque 
results  in  waves  of 
jerking  strains  which 
occasionally  become 
so  pronounced  as  to 
work  actual  damage  to 
rolling  stock  or  to 
freight  shipments,  to  say  nothing  of  giv- 
ing discomfort  to  passengers.  The  con- 
trol system  of  an  electric  locomotive  is 
so  graduated  that  its  practical  eiTect  is 
apparent  to  the  observer  standing  in  the 
caboose  of  a  long  train.  Instead  of  being 
nearly  jerked  off  his  feet,  the  observer 
finds  that  the  beginning  of  motion  is 
almost  imperceptible. 

The  sudden  discovery  of  the  great 
value  of  water  power  to  the  Denver  and 
Rio  Grande  shows  how  wisely  those  con- 
servationists, who  have  secured  water 
rights  to  the  people,  have  planned  in  the 
interests  of  posterity. 

Already  construction  work  has  been 
commenced  on  the  first  unit,  and  it  is  an- 
nounced that  the  line  will  be  electrified  by 
July  1st  of  the  present  year. 


Marshall  Pass.  Colorado— on 
THE  Denvkr  &  KioGrande — Which  is  Being 
Broad-Gauged  at  an  Expense  of  $2,000,000 


ierra  Pa- 
ific  Power 
Company,  with 
400,000  horse- 
lower. 
The  Utah  Company 
will  develop  the 
hydro  -  electric  field 
throughout  Utah  as 
far  east  as  Grand 
Junction,  and  through- 
out Southern  Idaho. 
The  Central  Colorado  Company  will  con- 
tribute the  Rocky  Mountain  link  from 
Grand  Junction  to  Denver.  North  of  the 
Idaho  field  of  the  Utah  Company  are  the 
hydro-electric  plants  of  the  Great  Falls 
Company,  and  west  of  them  is  the  Sierra 
Pacific  Company. 

It  should  be  understood  that  these  tre- 
mendous powers  are  not  developed  at  any 
one  point!  They  are  the  totals  of  very 
many  plants  at  very  many  locations.  The 
Utah  Company  acquired  fully  two  score 
of  separate  plants  in  Utah  and  Idaho. 
Many  of  these  are  mountain  torrents,  and 
range  from  600  horsepower  to  16,000.  It 
is  so  with  the  other  great  companies ;  and 
but  for  these  mergers  which  place  the 
development  of  power  from  numerous 
sources,  and  its  transmission,  under  an 
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organized,  unified  system,  and  under  one 
management  instead  of  very  many  con- 
flicting managements,  no  great  trunk  rail- 
toad  would  dare  electrify. 

All  over  the  Intermountain  Region  be- 
tween the  Rockies  and  the  Sierras  are 
mountain  ranges ;  and  at  short  intervals 
along  those  ranges,  and  back  in  the  cross 
caiions,  are  mountain  torrents  coming 
from  such  heights  that  the  power 
capacity  is  often  astounding.  And  on 
many  of  these  torrents  it  is  practicable  to 
build  two,  or  even  more,  power  plants  at 
different  elevations  up  the  cafions.  In  a 
recent  report  of  the  Utah  State  engineers 
covering  the  streams  on  a  single  forty- 
mile  stretch  of  the  Wasatch  Mountains,  it 
is  stated  that  the  Bear  River  has  water 
enough  for  several  additional  plants  ;  that 
the  Logan  River  could  furnish  power  for 
two  or  three  more  plants  ;  the  Blacksmith 
Fork  River,  at  least  one  additional  plant ; 
the  Ogden  River,  at  least  one  more ;  the 
Weber,  two  more;  City  Creek  and  Par- 
ley's Caiion,  one  each ;  Big  Cottonwood, 
one  additional ;  Little  Cottonwood,  one 
plant ;  Prove  Cafion,  two,  and  possibly 
three  more  plants ;  and  the  Strawberry 
River  project,  one  very  heavy  plant. 

In  most  cases  the  development  of 
power  from  these  mountain  streams  is 
surprisingly  low  in  cost,  because  the  con- 
struction of  great  dams  and  reservoirs  is 
frequently  unnecessary.  In  most  of  the 
ranges,  the  winter  snows  pile  up  in  the 
deep  ravines  in  enormous  quantities,  and 
at  such  elevations  that  they  melt  slowly 
through  the  summer,  furnishing  a  con- 
stant never-failing  supply  of  water.  But 
a  far  greater  item  in  the  consideration  of 
cost  is,  that  when  the  power  is  taken  from 
the  water,  not  one-half — frequently  not 
one-quarter — of  the  value  is  taken  from 
that  water.  Immediately  below  the  tur- 
bine outlets  the  stream  is  run  into  canals, 
diverted  into  laterals,  and  distributed 
over  the  farm  lands,  transforming  into 
astounding  productivity  lands  which  until 
that  water  was  utilized  could  show  noth- 
ing   but    greasewood    and    sage-brush. 

It  has  already  been  thoroughly  proved 
that  electric  current  in  the  mountain 
regions  is  cheaper  than  coal.  Numerous 
trolley  lines,  lighting  lines,  and  uses  of 
electric  power  in  the  many  mining  opera- 
tions, have  shown  its  great  economy.  All 
through  the  Cache,  Salt  Lake  and  Prove 


valleys  of  central  Utah,  and  the  valleys 
of  Idaho,  the  majority  of  farmers  have 
electric  lights  and  power  for  small  pur- 
poses, and  yet  it  is  stated  by  engineers — 
government  as  well  as  private — that  the 
possibilities  of  hydro-electric  power  in 
the  whole  mountain  district  are  vastly  in 
excess  of  the  actual  developments. 

On  the  necessarily  severe  grades  of 
mountain  railroads  a  very  strong  incen- 
tive to  the  companies  to  electrify  their 
lines — aside  from  the  reduction  of  oper- 
ating expense — is  the  recognized  su- 
periority of  the  great  electric  locomotives 
on  such  grades.  Mr.  George  Westing- 
house,  in  an  address  a  few  months  ago, 
stated  the  salient  points  of  steam  and 
electric  traction  very  clearly : 

"For  the  handling  of  freight  trains, 
there  are  electric  locomotives  that  weigh 
180  tons,  and  have  a  traction  power  of 
80,000  pounds  starting.  In  the  belt-line 
tunnel  under  Baltimore  one  of  these  giant 
motors  has  no  difficulty  in  drawing  a 
1,800-ton  train  through,  and  up  the  one 
and  one-half  per  cent  grade,  while  three 
steam  locomotives  with  their  tenders 
weighing  370  tons,  have  great  difficulty 
in  performing  the  same  service. 

"It  is  interesting  to  compare  one  of 
these  motors  with  the  types  of  steam 
engines.  The  motors  are  built  in  two 
sections,  each  of  which  weighs  90  tons. 
The  Pacific  type  of  steam  locomotives, 
such  as  are  used  for  heavy  passenger 
service,  weigh  about  75  tons.  On  the 
other  hand,  the  freight  locomotives  of  the 
mikado  type  weigh  from  90  to  100  tons 
on  the  driving  wheels,  so  that  the  electric 
180-ton  engine  is  therefore  comparable 
from  that  point  of  view.  By  placing  to- 
gether a  pair  of  these  90-ton  electrics, 
both  under  the  control  of  one  man,  the 
engineer  has  under  control  3,500  horse- 
power, or  a  maximum  tractive  power  of 
90,000  pounds  developed  by  that  motor. 
One  of  the  huge  Mallet  steam  locomo- 
tives weighs  239  tons,  but  of  this  weight 
only  167  tons  is  on  the  drivers,  and  the 
engine  is  therefore  capable  of  only  71,000 
pounds  tractive  effort. 

"Taking  into  consideration  the  weights 
on  the  driving  wheels,  which  is  the 
weight  that  counts  most  in  traction,  the 
electrics  are  on  their  drivers  practically, 
pound  for  pound,  while  their  steam 
brethren  are  not,  by  about  one-half." 


AEROPLANE  CARRIES   SEVEN 

THE  record  for  the  number  of  pas- 
sengers  carried    in    an   aero 
plane  seems  to  have  been  made 
by  a  new  French  machine  of 
somewliat    unusual    design, 
built    by    the    well- 
known  Voisin  estab- 
lishment    at     Paris. 
It  is  called   the 
Icarus  and  was 
made     for     Senator 
Henri  Deutsch.  who 
is  one  of  the  leading 
aviation      promoters 
in  France.    The  Icarus  is  able  to  fly  with 
as  many  as  seven  persons  at  one  time, 
counting  the  pilot.    In  order  to  hold  this 
unusually  large  number  the  car  had,  of 
course,  to  be  "of  large  size.     It  is  twenty 
feet  long.     The  spread  of 


consisting    of    such 
on    the    European 
tinent. 


cars 
con- 


HUGE 
FLAG  STAFF 


AN  .'\UTO 

This  is  the  Icarus,  the  now 
French  aeroplane. 


WoRKMFN's  Train 
IN  Berlin.  Ger- 
many 


ODD  TRAIN  FOR  WORKERS 

AN  odd-looking  train  is  running  regu- 
larly between  two  stations  in  Ber- 
lin, of  which  only  a  few  people,  even  in 
the  German  capital  know.  The  cars 
which  are  real  two-deckers,  are  only  used 
for  the  transportation  of  the  workingmen 
of  the  central  railroad  shops.  Every 
morning,  noon  and 
night,  this  train  runs 
from  the  shops  to  the 
station  in  the  neigh- 
borhood where  most  of 
the  employees  are  liv- 
ing, thus  giving  fast 
communication.  This  is 
probably  the  only  train 
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A  TWO  -  hundred -and- forty-six-foot 
flag  staff  has  been  donated  to  the 
Panama-Pacific  Exposition  by  the  city 

Not  an  Airship  Picking  up    of  Astoria,  Oregon. 

""  "'""  Straight  as  a  bee-line,  is  this  "stick" 

from  the  logging  country,  a  perfect 
piece  of  timber  hewn  from  a  virgin 
forest  of  Douglas  fir.  No  sooner  had  the 
echoes  of  its  mighty  crash  to  earth  died 
away  than  it  was  cleared  of  its  branches, 
bundled,  along  with  hundred  of  smaller 
logs,  into  a  giant  raft,  and  towed  through 
the  restless  waters  of  the  Pacific,  down 
the  coast,  and  rolled  up  on  the  beach  at 
San  Francisco. 

This  great  staff  is  almost  five  feet  in 
diameter  at  the  base,  is  two  feet  across 
at  the  top,  and  contains  25,515 
solid  lumber  feet.  The  weight 
is  estimated  to  be  93,000  pounds 
and,  when  compared  with  tele- 
phone poles,  which  average 
twelve  inches  by  forty  feet,  it  is 
easily  seen  that  the  massive  tim- 
ber would  in  itself,  make  a  con- 
siderable raft  of  smaller  logs. 
The  Douglas  fir  sometimes  grows  to  a 


the  plane  surface  is 
seventy  feet. 


height  of  300  feet. 


This  Huoe  Tree  Trunk  Will  Serve  as  a 

Flag  Staff  at  the  Panama 

Exposition 


NEW  MENACE  TO  MARI- 
NERS 

IN   modern   coast  defense   searchlights, 
mariners  have  found  a  new  menace  to 
navigation.    The  other  day  a 
foreign  tramp  steamer  rounded 
Wilson    Point    light   in    Puget 
Sound  at  night.    Suddenly  half 
a  dozen  ponderous 
searchlights   flashed 
across  the  strait. 
The  master  of  the  ves- 
sel    claims     that     the 
illumination  so  blinded 
him    that    he    lost    his 
position,  and  seeing  a 
red  light  on  the  wharf 


Coast  Defense  Searchlights  in  Operation  at  Night  at 
Fort  Warden.  Washington 


at  the  fort  he  though  it  was  the  buoy- 
light  at  Port  Townsend  harbor.  Under 
this  dehision  he  headed  his  ship  straight 
for  shore  and  beached  her  high  and  dry. 
The  beach  being  sandy,  she  was  floated 
again  undamaged  at  high  tide. 

Every  little  while  mariners  make  com- 
plaint to  the  Govenmient  that  they  are 
blinded  by  searchlights,  and  at  times 
shipping  men  and  army  officials  become 
involved  in  controversies  over  such  oc- 
currences. Mistakes  occur  in  sweeping 
the  beams  of  the  powerful  lamps  from 
one  position  to  another  while  the  troops 
are  drilling  at  night. 

A  PHOTOGRAPHIC  TRICK 

LOOKING  at  the  accompanying  pho- 
tograph, it  is  hard  to  believe  that 
both  men  are  the  same.  The  efTect  is 
gained  by  two  exposures    of    the    same 


the  shovel  hiding  the  props. 
Then  the  first  exposure  was 
made. 

The  next  step  was  to  change 
the  position  of  the  attachment 
to  the  opposite  side  of  the  lens, 
the  .subject  seating  himself  in 
the  front  of  the  wheelbarrow. 
Then  the  second  exposure  was 
made  with  the  curious  result 
shown  in  the  illustration. 

MAKING  STAMPS 
BY  THE  MILE 


Stamp  •  Print- 
ing Machine 
That  Elimi- 
nate? Twenty 
Three 
Operations 


duration,  on  the  same  plate,  and  by  the     'yHE  Bureau  of  Engravmg  at  Wash- 
„ce  r.f  an  atf-arVimpnt  tnnwn  n<;  a  "dimli-       ■•■     ine  is  about  to  adopt  an  entirely  new 


use  of  an  attachment  known  as  a  "dupli 
cator." 

It    is    accomplished    as    fol- 
lows:    The    attachment    is 
adjusted  to  the  front  of 
the  lens  of  the  camera, 
the  trick  being  to  ad- 
just it  over  the  exact      ; 
vertical  center  of  the     ,^ 
lens,  so  that  the     " 
dividing  line  will 
diffuse  without 
showing.  Thus,  when 
the  attachment  is  in 
place,  half  of  the  lens 
is  covered. 

The  subject  in 
this  picture  first 
stood    behind    the 
wheelbarrow,  which  was 
previously  propped  up — 


ing  is  about  to  adopt  an  entirely  new 
method  of  printing  postage  stamps. 
An  employe  of  the  establish- 
ment,  Benjamin   R.    Stick- 
ney,    has    invented    and 
constructed    a   machine 
which,    without   inter- 
vention  by   human 
hands,    performs    all 
the    requisite    proc- 
esses.   A  continuous 
sheet  of  paper  a  mile 
in  length  passes  into 
one  end  of  the  con- 
trivance, and,  travel- 
ing  between    en- 
graved steel  rollers, 
receives  impressions 
of  the  stamps,  ten  in 
a  row,  one  hundred  and 

WHEELING  HIMSELF-HOW  Is  IT   DONE?         tWenty     tO    thC     fOOt. 
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TEACHING   BLACKSMITHING  AT  THE  COLEBROOK   (N.  H.) 
HIGH  SCHOOL 


SCHOOLHOUSES     AS     EMPLOYMENT 

AGENCIES 

By 
ROBERT    FRANKLIN 


PROF.  JOHN  R.  COMMONS, 
a  member  of  the  Wisconsin 
Industrial  Commission,  is  tlie 
originator  of  a  new  plan  for 
utilizing  the  schoolhouses  all 
over  the  country  as  employment  agencies. 
It  is — as  he  explains — merely  in  line  with 
the  new  idea  for  a  "wider  use  of  the 
school  plant,"  which  is  rapidly  gaining 
favor. 

Fundamentally,  the  scheme  is  that  each 
State  shall  organize  and  maintain  a  labor 
exchange  whose  operations  shall  cover 
all  of  its  territory.  The  system  will  be 
so  comprehensive  that  an  over-supply  of 
labor  anywhere  can  be  shifted  to  meet 
the  demand  anywhere  else. 

In  order  that  this  may  be  brought 
about,  it  is  necessary  that  there  shall  be 
local  labor  agencies  scattered  all  over  the 
State,  and  connected  with  the  central 
exchange.  For  such  a  purpose,  the  prin- 
cipal, or  other  person  in  charge,  at  each 
school  will  be  provided  with  blanks.  A 
workman  looking  for  a  job  will  go  to  the 
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school  nearest  his  own  home,  register, 
by  filling  out  one  of  the  blanks,  and 
thereby  connect  himself  with  the  whole 
organized  labor  market  of  the  State. 

The  fact  that  the  man  is  out  of  a  job, 
and  the  kind  of  work  he  can  do,  will  be 
known  within  twenty-four  hours  at  the 
central  office — located  in  a  big  city ;  and, 
if  a  person  of  his  trade  is  wanted  any- 
where in  the  State,  circumstances  will  be 
quickly  reported  back.  Such  communica- 
tion of  information  will  be  expedited  by 
the  telephone,  which  will  connect  even 
the  most  remote  rural  schoolhouse  with 
the  nearest  large  town  where  there  is  a 
branch  of  the  main  exchange.  Thus,  for 
the  unemplo}ed  individual,  there  will  be 
no  tramping  of  city  streets,  and  no  spend- 
ing of  precious  pennies  on  carfare,  news- 
papers, or  fees  to  private  agents. 

Under  the  proposed  plan,  the  main 
employment  office  will  have  a  separate 
department  for  children,  and  of  this  de- 
partment each  school  will  be  a  branch. 
A  record  of  each  child's  special  aptitudes 


LKARNING  TO  BECOME  CARPEN- 
TERS AT  THE  STATE'S  EXPENSE 


will  be  kept  by  the  teachers,  who  have 
the  best  possible  opportunity  to  find  out  what 
the  boy  or  girl  is  good  for.  This  will  tend 
to  steer  the  children  wisely  in  choosing  their 
future  occupations  in  life — an  object  to  be 
helped  out  by  an  advisory  committee,  which 
will  visit  the  parents  and  offer  counsel  on  this 
all-important  subject. 

Blanks  relating  to  aptitudes  wi]^  be  pro- 
vided by  the  central  employment  office,  and 
will  be  filled  out  in  the  schools  by  the  children 
themselves,  with  the  aid  and  advice  of  the 
teachers.  By  this  means  they  will  be  directed 
into  the  occupations  most  promising  for  them 
individually,  and  will  be  urged  to  avoid  those 
"blind-alley"  employments  which  lead  to 
nothing  worth  while. 

The  idea  is  to  connect  the  children  with  the 
business  world  while  they  are  still  engaged 
with  their  books  at  school.  Directly  associ- 
ated with  it  is  "vocational  training" — a  prac- 
tical mode  of  education  which  is  gaining  a 
rapidly-growing  appreciation.  Thus  in  the 
city  of  Boston  there  is  a  vocation  bureau 
which  aids  in  directing  the  future  occupations 
of  children  in  the  schools.  In  Ohio,  under  a 
newly-made  law,  a  school  officer  is  required 
to  keep  on  file  a  list  of  names  of  chil- 
dren between  fourteen  and  sixteen  years 
of  age  who  have  received  school  certifi- 
cates and  who  desire  employment.  To 
this  list  employers  have  access. 

The  Wisconsin  Industrial  Commission 
is  enlis*'ing  town  authorities  and  local 
associations  of  manufacturers  all  over  the 
State  for  the  support  of  school  employ- 
ment agencies — the  intention  being  that 


g0\  ernment 
burlau  of 
Education 


♦  ♦ 


dea  for 
ext-'ndin(j  the 
usefulness  of 
schools. 


local  expenses  shall  be  met  by  the  local 
communities,  while  the  State  pays  gen- 
eral expenses  and  salaries  of  those  per- 
sons in  the  larger  offices  who  have  to 
give  their  entire  time  to  the  work.  It  is 
thought  that  the  proposed  system,  when 
carried  into  efifect,  will  be  especially  use- 
ful to  immigrants  and  others  looking  for 
employment. 
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Professor  Commons  says  Ihat  the  plan 
will  go  far  toward  abolishing  the  manlcss 
job  and  the  jobless  man,  by  bringing  the 
two  together.  The  more  places  there  are 
to  look  for  work,  the  more  likely  that 
\nan  and  job  w-ill  miss  each  other.  It  is, 
as  one  might  say,  a  continuous  problem. 
"Hiring  and  firing"  are  a  part  of  the 
business  system.  Hence,  it  comes  about 
that  people  are  constantly  looking  for 
jobs ;  and  it  is  said  that  four  in  every  ten 
workmen  are  obliged  to  seek  work  at 
least  once  a  year.  This  proportion  is,  of 
course,  unduly  high. 

Under  the  present  arrangement,  each 
factory  and  each  city  district  tends  to 
become  a  small  labor  market  all  by  itself, 
with  its  own  supply  of  unemployed. 
Multiplication  of  markets  tends  to  aug- 
ment the  number  of  persons  out  of  work. 
There  is  an  over-supply  of  labor  in  one 
place  and  an  under-supply  in  another. 
Such  a  system  is  all  wrong.  The  mani- 
fest evils  which  it  engenders  will  be 
abolished — says  Professor  Commons — by 


establishing  one  properly-organized  cen- 
tral   market    to    cover    an    entire    State, 


though- 


-as  he  adds — the  ideal  arrange- 


ment would  be  achieved  by  establishing 
a  national  employment  exchange,  to 
cover  the  whole  country. 

The  plan  here  set  forth  is  in  reality  a 
development  of  the  work  started  at 
Rochester.  New  York,  by  Edw^ird  J. 
Ward,  which  had  for  its  object  the 
utilization  of  the  school  as  a  social  center. 
Already  this  movement  has  become 
nation-wide.  Recently,  for  example,  the 
Board  of  Education  at  Kansas  City  voted 
to  open  seventeen  school  buildings  for 
neighborhood  uses  at  night.  School  clubs 
are  to  be  organized  for  the  discussion  of 
civic  and  economic  questions,  and  there 
are  to  be  literary  and  dramatic,  sewing 
and  camp-fire  clubs.  Lectures,  moving 
pictures,  dances,  gymnastics,  and  other 
forms  of  entertainment  are  promised.  In 
Chicago  and  New  York,  school  buildings 
are  now  utilized  as  forums  for  political 
discussion. 


BOTH    MUSIC    AND    SPEECH 
ON    A    SINGLE    TAPE 

By 

E.    J.    D.    LARSON 


SUBSTITUTION  of  tape,  like 
that  of  a  stock  ticker,  for  the 
old  disk  and  cylindrical  forms 
of  phonographic  records  is  a 
striking  change  that  may  soon 
be  found  in  the  talking  machine.  There 
will  not  be  a  great  difference  in  form 
between  the  moving  picture  reel  and 
the  new  record,  except  that  the  phono- 
graph tape  is  to  have  a  width  of  only 
about  one-fourth  of  an  inch.  Celluloid 
just  as  in  the  film  will  probably  be  used, 
as  the  experiments  to  date  are  described 
as  highly  satisfactory. 
With  the  removal  of  restrictions  on 


prolonging  phonographic  records,  the 
possibilities  that  open  up  become  at 
once  apparent.  The  promise  is  made 
that  an  entire  evening's  opera  of  two 
or  three  hours  will  be  as  easily  repro- 
duced as  a  two-minute  brass  band 
march.  An  entire  speech  or  a  diversi- 
fied concert  or  other  program  can  be 
given. 

The  ordinary  record  lasts  only  about 
two  minutes ;  one  of  the  great  objec- 
tions to  phonographs  has  been  the 
necessity  of  frequent  interruptions  for 
rewinding  and  inserting  new  disks  or 
cylinders.     By   the   new   method  this 
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obstacle  to  enjoyment  of  the  selections 
rendered  will  no  longer  exist.  The  only 
partially  successful  attempts  to  meet 
this  objection  by  the  big  manufacturers 
have  been  to  increase  the  diame- 
ter of  disks  and  length  of  cylin- 
ders. Even  by  this  lengthening, 
four  minutes  of  duration  has  been 
the  maximum  and  that  only  in  the 
most  expensive  records.  The 
most  famous  and  most  elaborate 
instrumental  and  vocal  composi- 
tions have,  for  this  reason,  been 
beyond  phonographic  reproduc- 
tion. 

Using  more  than  one  record 
has  been  another  expedient  re- 
sorted to.  Thus  the  Pagliacci 
prologue  is  sold  in  two  pieces. 
The  cumbrousness  of  this  method, 
however,  is  easily  seen.  Even  then 
the  grand  opera  stars,  singing  for 
the  great  phonograph  houses,  hurry  the 
songs  in  almost  all  instances  in  order 
to  get  them  on  one  record,  frequently 
curtailing  the  most  enjoyable  portions 
and  disappointing  the  practiced  ear. 

Besides  possessing  the  quality  of 
interminable  elasticity  as  to  length,  the 
tape  form  presents  another  strong  fea- 
ture. A  reel  of  the  width  stated  can 
accommodate  a  half  dozen  records  or 
grooves  as  easily  as  one.  These  may 
be  separate  reproductions  of  voices  or 
they  may  be  records  of  voices  with  or 
without  accompaniment,  singing  in 
unison  ;  or  they  all  may  be  instruments, 
each  with  its  separate  groove.  Thus 
each  member  of  a  quartet,  for  instance, 
can  sing  into  a  separate  horn,  making 
a  separate  line  for  himself  on  the  tape, 
the  lines  or  grooves  appearing  side  by 
side.  In  reproducing  the  selection, 
each  part  would  have  a  separate  needle 
leading  either  to  a  separate  horn  or  a 
single  horn  with  the  rest. 

This  form  of  record  has  been  patent- 
ed and  the  experimenters  declare  that 
much  more  of  the  detail  in  the  voices 
and    instruments    is    preserved    than 
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when  one  needle  is  depended  on  to  re- 
produce all  the  sounds.  The  compari- 
son is  made  in  proof,  between  the  rec- 
ord of  a  soloist  and  that  of  a  band  or 
chorus — in  the  one  there  is  indis- 
tinctness and  jumble,  in  the  other 
considerable  fidelity  to  detail. 

Up  to  this  point  there  has  been 
no  attempt  at  secrecy  in  the  ex- 
periments, but  beyond  this  the  in- 
ventors are  mum.  A  new  needle 
— one  that  will  not  require  replac- 
ing as  the  present  needles  do — 
and  a  new  reproducer  are  two  dis- 
coveries not  yet  patented,  and 
therefore  are  kept  closely  guarded. 
The  needles  will  have  a  sapphire 
point,  it  is  said,  but  this  has  not 
been  confirmed  by  the  inventors. 
That  some  improvement  on  the  old 
needle,  which  wears  down  in  a  short 
time,  must  be  evolved,  is  clear  or  a  long 
record  would  be  useless.  As  to  the  re- 
producer, the  designer  has  spent  a  num- 
ber of  years  on  its  development,  but  he 
refuses  to  give  it  even  the  light  of  the 
patent  office  until  everything  is  ready  for 
manufacture  on  a  large  scale. 

Considerable  economy  of  space  is 
another  feature  to  be  worked  by  the 
new  record.  An  ordinary  four-minute 
length  can  be  carried  in  the  vest 
pocket,  and  it  can  have  not  only  one 
but  as  many  as  six  records  on  its  face. 
The  material  is  exceedingly  thin.  The 
tape  is  to  be  held  by  reels  the  same  as 
moving  picture  films,  winding  from 
one  to  another. 

A  better  developed  mechanism  to  run 
the  tape  records  will  be  necessary,  of 
course,  than  for  the  present  forms. 
Direct  current  or  storage  battery  prob- 
ably will  be  the  motive  power  adopted 
for  the  longest  records,  although  an 
attempt  to  determine  the  popularity  of 
the  new  kind  will  be  made  before  ex- 
tensive manufacture  is  begun.  It  is  ex- 
pected that  several  months  will  elapse 
before  this  innovation  will  reach  the 
general  market. 
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FLOUR  BEETLES  IX  KOLLED  OATS 
The'figures  are  magnified. 


BY-  C.M.MORRISON 


HE  American  people  pay  an  annual  tax 
of  $40,000,000  to  the  granary  moths 


and  the  gram 


weevils.     Eighteen  va- 


T 

I  neties  of  grain  weevils,  moths,  beetles, 

A  and  meal  worms  breed,  feed,  live,  and 
die  in  our  breakfast  foods,  our  cereal  biscuits, 
and  our  breadstuflFs.  They  are  everywhere  that 
^rain  is  stored.  They  tunnel  the  dirt  in  the  floor 
cracks,  they  swarm  in  broken  grain,  they  breed 
in  the  bodies  of  dead  insects,  in  molds,  cobwebs, 
and  rotten  tarpaulins.  They  flourish  everywhere 
between  the  Arctic  and  the  Antarctic  circles. 

Years  ago  the  expert  investigators  of  the 
United  States  Department  of  Agriculture  and  ad- 
vanced students  in  the  prevention  of  disease  found 
strong  evidence  showing  that  the  excreta  and 
various  other  toxins  from  these  insects  were  re- 
sponsible for  much  disease  and  numerous  deaths. 

On  a  mid-summer  morning  the  housewife 
opens  a  package  of  cereal  bought  from  her  grocer 
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a  few  hours  before.  As  slie  empties  it 
into  the  individual  dishes,  a  dozen  red- 
dish-brown beetles  scurry  over  the  rim  of 
the  dishes  and  dart  across  the  white  table 
cloth.  She  indignantly  returns  it  to 
the  apologetic  grocer,  who  passes  it 
back  to  an  exasperated  wholesaler.  In 
turn,  the  wholesaler  sends  it  on  to  the 
despairing  manufacturer.  Fle  redeems 
it  and  makes  an  entry  on  his  profit 
and  loss  page.  One  cereal  manufac- 
turer last  year  redeemed 
$183,000  worth  of 
weevil-riddled  break- 
fast foods. 

Edward   Hooker, 
a  St.  Louis  chem- 
ist, has  perfected 
a  device  for  rid- 
ding the   break- 
fast   table    of 
these   bugs    and 
beetles.    The 
process    is   in 
keeping  with  the 
s  t  e  r  il  i  za  t  ion 
methods  advocat- 
ed   by    pure-food 
enthusiasts.     The 
sterilization  utterly 
destroys  all  traces  of  in- 
sect life  in  grains  and  in 
foods   made   from  grains. 
The    powerful    germicide 
withers    all    egg-cells,    all 
life  germs,  and  all  animal 
cells  from  the  grains  of  rice,  wheat,  oats, 
and  barley. 

Two  years  ago,  Edward  Hooker, 
chemist  and  distribution  expert,  was 
working  on  the  problem  of  introducing 
unpolished  rice  to  American  house- 
wives. He  found  the  task  was  hope- 
less. Beetles,  red-backed  and  saw- 
toothed,  devoured  the  rice  before  it 
reached  the  grocer's  shelves.  The 
whole  output  of  the  Arkansas  mills 
was  called  in  and  the  ambitious  plans 
were  abandoned.  The  weevils  had 
ruined  the  business. 

Hooker  began  investigating  and 
found  that  the  annual  weevil-moth  loss 
was  a  staggering  one.  Texas  alone 
was  paying  the  hard-winged  bugs  a 
tax  of  $1,000,000  a  year.  The  peanut 
industry  of  the  South  was  shaky  be- 
cause of  weevil   losses,   and  planters 


Three  Stagfs  in  the  Life  of  the 
Grain  Beetle— Larvae. 
Pupae,  and  Winged 
The  rice  grain  above  shows  the  com- 
parative sizes. 


were  considering  gloomy  plans  for  giv- 
ing up  the  commerical  growing  of  pea- 
nuts. 

For  two  years  Hooker  worked  on  the 
problem.  He  has  solved  it.  It  is 
ridiculously  simple  now  that  he  has 
found  the  way.  The  government  ex- 
perts have  been  killing  weevils  with 
carbon  bisulphide  and  hydrocyanic 
gas.  They  might  as  well  have  been 
using  muzzle-loading  shotguns  so  far 
as  any  general  effect  was 
concerned.  Hooker's 
idea  had  the  simplicity 
of  genius. 
He  studied  weevils 
from  the  egg  to  the 
moth's  death.  He 
knows  their  fam- 
ily history  as 
few  entomol- 
ogists know 
it.  He  prac- 
tically lived 
with  the 
many  varie- 
ties of  cereal- 
destroying 
beetles  for  a  year. 
He  still  keeps  boxes  of 
infested  cereals  on  his 
desk.  It  has  become  a 
habit.  Whole  families  of 
weevils  hatched,  devel- 
oped,    and    passed    from 


stage  to  stage  on  his  desk. 
He  tried  chemical  after  chemical  on  them. 

It  was  necessary  for  him  to  find 
some  germicidal  agent  with  an  affinity 
for  animal  and  not  for  vegetable  cells. 
One  day  he  hit  upon  the  idea  of  using 
formal  gas.  It  blights  the  animal  cell 
and  has  no  effect  upon  the  vegetable  tis- 
sue. To  embryonic  animal  life  it  is  cold 
death.  From  that  day  till  the  machine  was 
perfected  and  set  up  in  the  mills,  Iris  work 
lay  in  the  developing  of  methods  of  con- 
trolling the  formal-gas  process. 

Hooker  learned  that  beetles,  moths, 
meal  worms,  and  weevils  are  produced 
from  eggs  laid  on  the  heads  of  grain 
while  it  is  ripening.  He  watched  the 
moths  and  beetles  hover  over  Illinois 
wheatfields  and  acres  of  Arkansas  rice 
stalks.  Experiments  taught  him  that 
intense  cold  failed  to  affect  the  germ  in 
the    eggs.     As   soon   as   the   grain   is 
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stored  and  goes  through 
the  natural  process  of 
heating  in  the  bins,  these 
microscopical  eggs  hatch 
into  larvae,  pass  swiftly 
into  the  pupal  stage,  and 
from  that  to  their  vo- 
racious period  where  they 
destroy  their  weight  in 
foodstuffs  every  few 
hours.  Life  cycle  suc- 
ceeds life  cycle  till  the 
grain  is  ruined. 

Cereal  manufacturers 
had  tried  a  thousand 
methods  of  preventing 
these  losses.  Petroleum, 
pyrethrums,  emulsions, 
lime,  and  gases  were  used. 
All  of  them  were  patheti- 
cally useless.  Their  at- 
tempts spoiled  the  food 
value  of  the  grains.  The 
finest  milling  processes 
could  not  eliminate  the 
microscopical  eggs.  The 
confused  flour  beetle  was 
and  is  still  the  worst  men- 
ace. This  and  others 
caused  sales  to  fall  off, 
ruined  trade  prestige,  and 
aft'ected  the  whole  cereal  markets.  Mills, 
as  a  consequence,  have  run  but  a  part 
of  the  year  and  the  manufacturers  are 
always  underselling  their  markets. 

The  Hooker  process,  used  to  overcome 
these  evils,  consists  of  two  cylinders  ar- 
ranged horizontally,  one  above  the 
other.  They  are  connected  by  a  smaller 
upright  cylinder.  The  grain,  or  cereal, 
is  carried  from  the  grinding  rooms  by 
a  spout,  emptying  into  a  feeding  hop- 
per swung  above  one  end  of  the  upper 
cylinder.  The  grain  drops  through  a 
valve-like  door,  passes  into  the  metal 
case  and  is  caught  by  a  revolving  frame 
fitted  with  narrow  blades  running 
lengthwise  of  the  chamber.  These 
blades  catch  the  grain,  pick  it  up,  drop 
it,  again  pick  it  up  all  the  while  slowly 
passing  it  toward  the  far  end  of  the 
cylinder. 

While  the  cereal  is  being  turned  over 
and  over  in  this  upper  chamber,  a 
strong,  gaseous  vapor  is  mixing  with 
it,  searching  out  and  killing  every 
vestige  of  animal  life.    This  formal  gas 


End  View  of  First  Weevil 

Killing  Machine  Now 

IN  Use  in  St.  Louis 

The  grain  pours  into  the  hopper. 


constitutes  twenty  per 
cent  of  the  volume  of  the 
cylinder's  cubic  contents. 
It  rushes  into  the  chamber 
from  a  small  retort  bolted 
to  the  framework. 

When  the  cereal  leaves 
the  first  cylinder,  it  drops 
through  a  circular  trap 
door  into  a  similar  cham- 
ber below.  The  formal 
gas  has  done  its  work,  but 
all  traces  of  it  must  be  re- 
moved from  the  foodstuff. 
This  is  done  in  the  lower 
cylinder,  where  revolving 
blades  stir  the  grain  while 
it  is  being  subjected  to  a 
strong  blast  of  ammoni- 
ated  hot  air.  A  retort  of 
a  capacity  of  several  gal- 
lons is  fitted  to  the  lower 
part  of  the  framework. 
Here  the  ammonia  and 
air  are  heated.  The  mix- 
ture is  driven  through  the 
lower  cylinder  by  a 
powerful  electric  fan. 

The  ammonia  is  the  gas- 
eous reagent  for  the  for- 
mal vapor.  It  completely 
neutralizes  all  traces  of  the  formal  gas. 
The  cereal  comes  from  the  machine  un- 
changed chemically,  free  from  disagree- 
able or  other  odors,  and  as  pure  as  it  is 
possible  to  make  foodstuffs.  Unless 
re-infected  there  will  never  be  another 
vestige  of  animal  life  in  it. 

The  cost  of  treating  any  cereal  by 
the  process  is  quite  small.  Half  a  ton 
of  rolled  oats  can  be  rid  of  weevils  for- 
ever at  a  cost,  for  the  whole  operation, 
of  about  ten  cents.  The  machine  itself 
is  simple,  easy  to  construct,  and  can 
be  operated  at  the  cost  of  a  few  cents 
an  hour.  The  cost  feature  of  the  whole 
scheme  is  insignificant. 

Its  use  is  now  freeing  one  manufac- 
turer from  any  dread  of  the  familiar 
"returned  shipments".  Its  users  be- 
lieve that  it  will  wipe  out  that  dread 
bugaboo — loss  of  trade  and  depreciation 
of  business  prestige. 

For  at  least  twenty  years  the  ex- 
perts of  the  United  States  Department 
of  Agriculture  had  tried  to  help  the 
despairing  grain  men.     Back  in   1893, 
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Alabama  was  losing 
ten  per  cent  of  her  crop 
yield  through  weevil 
ravages.  The  loss  in 
that  State  for  that  year 
totaled  over  a  million 
and  a  half  dollars.  In 
eight  States — Alabama, 
South  Carolina,  Geor- 
gia, Florida,  Missis- 
sippi, Louisiana,  Ar- 
kansas and  Texas — the 
annual  losses  have 
reached  annually  the 
grand  total  of  twenty 
million  dollars.  North 
Carolina  has  suffered 
especially  from  the 
Angoumois  moth,  since 
its  introduction  from 
France  in  1736. 

Weevils,  moths,  and 
meal  worms  have  hurt 
the  grain  -  exporting 
trade  of  A  m  e  r  i  c  a. 
England,  France,  and 
Germany  are  hungry 
for  American  grains, 
but  they  are  forced  to 
shade  the  prices  they 
pay  because  of  the  presence  of  these  de- 
stroyers in  American  grains.  The  long 
voyage  gives  them  time  to  work  ruin 
to  the  cargo.    Hamburg,  Liverpool,  and 


Side  View.  Showing  Two  Cylinders 
The  upper  is  for  formal  gas,  the  lower  for  heated  ammoDia. 


Bordeaux  would  be  heavier  buyers  of 
American  wheat,  oats,  and  barley  were  it 
not  for  these  prolific  pests,  which  thus, 
indirectly,  damage  our  export  trade. 


Let  me  live  in  a  house  by  the  side  of  the  road, 

Where  the  race  of  men  go  by; 
The  men  who  are  good  and  the  men  who  are  bad, 

As  good  and  as  bad  as  1. 
I  would  not  sit  in  the  scorner's  seat 

Nor  hurl  the  cynic's  ban, 
Let  me  live  in  the  house  by  the  side  of  the  road 

And  be  a  friend  of  man. 
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Nolle  Pressed 

Rastus  had  caught  Sambo  red-handed. 

"Ah'm  gwine  hab  yo'  arrested  foil  stealin' 
mah  chickens,  yo'  Sambo  Washin'ton — dat's 
jess  what  ah'm  gwine  to  do,"  said  Rastus. 


f  F  STEAM 


"Go  ahead,  niggan,"  retorted  Sambo.  "Go 
ahead  and  hab  me  arrested.  Ah'U  mek  yo' 
prove  whar  yo'  got  dem  chickens  yo'seff !" — 
Harper's   Weekly. 

WeakeniniJ 

"Yes,"  said  the  old  man,  "I  find  my  strength 
is  failing  somewhat.  I  used  to  walk  around 
the  block  every  morning,  but  lately  I  feel  so 
tired  when  I  get  half  way  round  I  have  to 
turn  and  come  back." — Woman's  Home  Com- 
panion. 


Tut,   tut 

"You  will  forgive  me  if  I — er — ask  you 
something — something — " 

"Sure,  I  will.  I  knew  you  would  be  asking  it 
soon." 

"Ah,  you  know  what  I  am  about  to  ask  you? 
Your  heart  has  told  you  what — " 

"Sure.  You're  going  to  ask  me  what  time 
the  last  car  goes  by." — Houston  Post. 

We  Place  Him 

D.\Y — "What  kind  of  a  fellow  is  he?" 
Bill — "Well,   he  claps    at    the    motion  pic- 
tures."— Fun. 
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Well   Stocked 

Last  summer  a  typical  down-easter  fur- 
nished a  New  York  author,  who  had  a  cottage 
in  a  Maine  village,  with  farm  produce. 

One  day  when  the  man  called  with  a  wagon- 
load  of  vegetables,  the  author,  wishing  to  make 
himself  agreeable,  asked  how  much  stock  he 
kept  on  his  farm. 

"Five  cows  an'  a  bull,"  enumerated  the 
farmer,  "an'  two  yoke  of  oxen,  a  calf,  a  boss, 
an'  three  shares  of  Maine  Central." — Country 
Gentleman. 

Her  Idea 

A  GENTLEMAN  who  had  been  in  Chicago  only 
three  days,  but  who  had  been  paying  attention 
to  a  prominent  Chicago  belle,  wanted  to  pro- 
pose, but  was  afraid  he  would  be  thought  too 
hasty.  He  delicately  broached  the  subject  as 
follows : 

"If  I  were  to  speak  to  you  of  marriage,  after 
having  only  made  your  acquaintance  three 
days  ago,  what  would  you  say  to  it?" 

"Well,  I  should  say  never  put  off  till  to~ 
morrow  that  which  you  sliould  have  done  the 
day  before  yesterday." — Life. 


Pertinent  Question 

Mistress — "Jane,  we  are  going  to  have  com- 
pany for  dinner,  and  I  want  to  speak  to  you 
about  the  cooking." 

Maii>— "Yessum ;  are  they  your  relatives  or 
your  husband's?" — New  Orleans  Times-Demo- 
crat. 
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Difficult  Advice 

Lady  (to  tourists'  agency  official)— "I  have 
nothing  to  declare.     What  shall  I  say?" 

Official — "Say,  Madam,  that  you  have  noth- 
ing to  declare." 

Lady — "Yes;  but  suppCSe  they  find  some- 
thing?"— Punch. 

Had  Better  Not 

"I'll  never  write  to  a  college  girl  again." 
"Why  not?"  "Oh.  nothing  much.  I  have  just 
learned  that  200  of  her  classmates  read  my  let- 
ters regularly."— /Faj/iiHg/o)!  Herald. 

Shre-wd  Business  Deal 

One  day  it  was  raining  very  heavily  in  Ber- 
lin, and  a  wealthy  merchant,  on  leaving  the  ex- 
change, hailed  a  cab  and  asked  to  be  driven  to 
a  distant  part  of  the  city.  On  the  way  the 
merchant  discovered  that  he  had  forgotten  to 
put  his  purse  in  his  pocket.    What  was  to  be 


done?  On  reaching  his  destination  he  got  out 
of  the  cab  and  said  to  the  driver:  "Will  you 
please  give  me  a  match  ?  I  have  dropped  a 
gold-piece  on  the  floor  of  the  cab."  Instanter 
the  cabman  whipped  up  his  horse  and  soon 
disappeared  round  the  next  corner.  —  San 
Francisco  Argonaut. 

Lots  Like  Him 

"He's  one  of  our  most  successful  financiers." 
"That  so?  I  didn't  know  he  was  rich."  "He 
isn't.  But  he's  supporting  a  family  of  five  on 
$12  a  week." — Detroit  Free  Press. 

Mere  Inadvertence 

"One  of  the  preachers  comes  forward  with 
the  declaration  that  the  devil  is  not  mentioned 
in  the  Old  Testament." 

"What  of  it?" 

"Well,  he  claims  that,  there  being  no  men- 
tion of  him  in  the  Old  Testament,  there  can 
not  be  a  devil." 

"That's  no  proof.  The  Old  Testament  does 
not  mention  the  IlHnois  legislature,  but  there 
is  one." — Chicago  Recgrd-HcrQlii. 


Ambitious 

"Why  don't    you    make    Johnny    wash   his 
hands  once  in  a  while .''"  ^^ 

"They  are  taking  finger  prints  at  his  school, 
answered   the   wife,   "and   you  know   how   the 
child  loves  to  excel."— A'ajuai  City  Journal. 


A   Revenue  Measure 

"There  haven't  been  any  automobiles  violat- 
ing the  speed  limits  for  more  than  a  week," 
said  the  constable.     "What'll  we  do?" 

"Arrange  to  lower  the  speed  limit,"  replied 
the  sheriff.— {Fa.s/i!»g/o"  Star. 

Any  Excuse 

He— "I  think  I'll  go  and  get  a  drink  now." 
She— "But,  darling,  you  know  you  swore  off 

for  a  year." 
He— "Yes ;  but  two  years  elapse  between  this 

act  and  the  next."— 7/!^  Club-Felloiv. 


Same  Old   Feet 

Clerk— "But,  sir,  everybody  is  wearing  these 
long,  narrow-pointed  toes  this  season." 

Customer— "May  be;  but  I'm  still  wearing 
my  last  season's  iett."— Louisville  Post. 


He  Wasn't  Guilty 

Members  of  a  certain  yacht  club  of  a  town 
on  Long  Island  Sound  tell  of  a  Chicago  man 
who  last  summer  was  once  decoyed  into  acting 
as  crew  for  an  enthusiastic  yachtsman  there. 

"Let  go  that  jib-sheet!"  was  one  of  the  first 
orders  given  the  Chicago  person. 

"See  here!"  came  in  indignant  tone  from  the 
latter.  "You  oughtn't  to  talk  to  me  that  way. 
As  a  matter  of  fact,  I  am  not  touching  the 
thing !" — Lippincott's. 


'~  THE  JAPANESE  MOVING  PICTURE  THEATER 
HAS  A  QUAINT  AND  PLEASING  EXTERIOR 


lapani 


nized  "Movies' 


By  Jan  Havlasa 


GI\'E  the  Japanese  our  com- 
monplace hats  and  they  will 
succeed  in  evolving  the  most 
charming  mediaeval  illu- 
sions with  them,  not  only  in 
the  way  they  deform  them  but  even  by 
the  mere  trick  of  putting  them  on.  Give 
them  the  last  word  in  comfort  in  their 
railway  coaches  and  they  will  sprawl  over 
the  seats  so  picturesquely  that  you  will 
feel  more  Oriental  in  them  than  in  any 
of  their  temples.  Give  them  some  mod- 
ern agricultural  or  industrial  implement 
and  they  will  lend  it  the  aspect  of  an 
infernal  machine  of  the  Inquisition.    Give 
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them  gas  or  electricity  and  they  will  fit 
it  so  delicately  into  their  fragile  frame 
houses  and  tiny  stores  as  to  enhance  the 
charms  that  must  have  been  half  hidden 
before. 

"Do  you  think  Japan  ever  will  be 
Christianized?"  I  asked,  in  Sapporo,  the 
other  day  the  well-known  author  of  "The 
Ainus  of  Japan",  the  Rev.  Mr.  Batchelor, 
though  what  I  really  thought  of  asking 
was,  "Do  you  think  there  is  any  danger 
of  Japan  ever  becoming  Christian?" 
And  the  Reverend  answered:  "If  it  ever 
happens,  it  will  be  Japanized  Christianity 
and  not  Christianized  Japan." 


Even  the  moving'  picture  show  has 
been  rapidly  adjusted  to  the  variegated 
scene  of  the  Japanese  streets,  and  added 
to  their  quaintness;  its  exterior  as  well 
as  its  interior  is  so  completely  Japanized 
that  you  will  get  a  more  "Japanesey"  im- 
pression out  of  it  than  out  of    nany  a 


••  Shoes  at  the  DoorI  They  Don't  Wear  Street 

FootGeab  Inside  the  Theaters  in  Japan 
The  upper  and  lett-baod  photos  show  motion  picture 
posters. 


relic  of  olden  times.  There  are  whole 
streets  in  every  great  city  of  Japan  which 
the  many-colored,  huge  banners  of  the 
cinematographs  envelope  with  a  festive 
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air.  Long  strips  of  cloth  gaily  dyed,  cov- 
ered willi  beautiful — and  for  you  mys- 
terious— Chinese  ideographs  and  attached 
to  tall  bamboo  poles,  tlutter  before  every 
moving  picture  show  and  sometimes,  in- 
clining over  the  street  from  both  sides, 
seem  to  charge  the  atmosphere  with 
subtle  messages.  You  will  find  it  hard  to 
believe  that  those  intricate,  graceful,  and 
grotesque  signs,  executed  in  different 
colors  and  sometimes  shaded  with  an- 
other hue,  could  impart  but  the  same 
trivial  meanings  as  those  inhumanly  in- 
artistic advertisements  you  were  accus- 
tomed to  see  before  the  cinematographs 
at  home  in  the  States. 

To  be  sure,  the  original  paintings  of 
the  majority  of  Japanese  cinematographs 
are  infinitely  superior  to  those  stereotyped 
affi'hes  of  our  moving  picture  shows,  that 
is,  as  long  as  they  advertise  the  Japanese 
films.  They  seem  to  exhale  the  atmos- 
phere of  the  old  Japan,  to  exude  barbaric 
passions,  to  appeal  to  a  different  set  of 
sentiments,  syllogisms,  and  ideas  than 
you  command.    Blood  and  murder  reign 


supreme,  gigantic  feats  abound  reck- 
lessly, the  conception  of  humor  is  child- 
ish ;  and,  witnessing  any  performance 
with  Japanese  films,  you  will  find  in  them 
just  what  the  paintings  promised  in  such 
a  degree  of  drollness  and  grotesqueness, 
that  in  half  an  hour  you  will  begin  to 
understand  better  the  "soul  of  the  Far 
East".  Not  that  any  such  short  space  of 
time  would  suffice  for  the  run  of  the 
average  Japanese  film.  For  the  whole 
gamut  of  human  passions  has  to  be  un- 
folded in  every  one  of  them,  treason  and 
faithfulness  inextricably  knotted,  old 
samurai  swords  brandished  and  endless 
scenes  enacted  where  the  confcrencier 
must  supply  with  shrieking  and  ever- 
changing  voice  the  explanations  of  the 
seemingly  uneventful  grouping  of  the 
players,  until  all  at  once  the  placid  seance 
breaks  up,  a  fight,  or  perhaps  the  inevit- 
able flight  through  streets  ensues,  and 
finally  the  villain  ends  all  by  harakiri,  the 
innocent  victim  of  the  plot  being  saved 
just  in  the  nick  of  time  by  the  repentant 
lover  from  similar  handiwork. 


PRAISE 

Praise  a  fool  and  you 

water  his 

folly. 

Praise  makes  good  men  better 

and  bad  men  worse. 

Praise  none  too  much, 

for  all  are 

fickle. 

Praise  Peter,  but  don't  find  fault 

with  Paul. 

SIGNAL  MUUNTAIN   KUAD  FROM   CH A'l  1  AivuuGA   TO  TOP  OF  SIGNAL  MOUNTAIN. 


AUTO    ROAD    HEWN    IN    MOUNTAIN    SIDE 


By 


RICHARD    M.    HARDY 


EASTERN  Tennessee  now  offers 
an  automobile  boulevard  ex- 
tending from  the  corporate  lim- 
its of  the  city  of  Chattanooga 
to  the  summit  of  Signal  Moun- 
tain, a  distance  of  nearly  nine  miles. 
The  mountain  is  2,000  feet  high. 

The  completion  of  the  boulevard  marks 
a  step  in  the  South's  revival  of  good 
roads.  Throughout  the  central  South  all 
the  counties  are  engaged  in  the  expendi- 


ture of  large  sums,  secured  from  public 
bond  issues,  for  the  purpose  of  public 
road  construction. 

The  Signal  Mountain  Boulevard  runs 
through  a  region  of  scenic  beauty  unsur- 
passed scarce  anywhere  in  this  country. 
The  road  lifts  from  the  valley  of  the 
Tennessee  River  by  easy  grades  to  the 
base  of  a  bluff  of  solid  sandstone,  cross- 
ing gulches  and  gorges  in  the  lower  part 
of  the  ascent  without  anything  evident  to 
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emphasize  tlic  difficulty  of  the  construc- 
tion. 

The  lower  part  of  Signal  Mountain 
consists  of  a  series  of  natural  terraces 
which  carry  the  traveler  to  a  height  of 
approximately  1,500  feet  above  the  sea 
level.  From  that  point  the  mountain 
rises  absolutely  perpendicularly,  reaching 
a  maximum  altitude  of  2,200  feet.  This 
is  something  more  than  1,800  feet  above 
the  level  of  the  valley. 

Attention  of  engineers  everywhere 
was  attracted  to  the  methods  employed 
in  the  construction  of  the  grade  for  this 
road  from  the  point  where  it  strikes  the 


constructed  which  hugs  the  cliffs  and  fol- 
lows the  curves  of  the  mountainside,  ris- 
ing at  an  average  grade  of  three  per  cent 
to  the  summit.  As  it  proceeds  there  is 
unfolded  a  panorama  of  unexcelled  scen- 
ery. 

The  surface  of  the  road  is  made  from 
a  combination  of  sand  and  clay,  in  pro- 
portions tested  by  the  Agricultural  De- 
partment of  the  govern- 
ment in  road 


VIEW  TAKEN   FROM   THE  SIGNAL  MOUNTAIN  ROAD. 


boulder  clif?.  For  a  distance  of  more 
tiian  two  miles,  there  was  not  a  sign  of  a 
foundation  upon  which  to  begin  the  for- 
mation of  a  road  bed.  The  solid  rock 
extended  upward  without  even  a  ledge 
upon  which  a  man  could  secure  a  foot- 
hold. There  was  either  the  bed  of  a  river 
a  thousand  feet  below  or  gorges  and 
bayous  almost  without  bottom.  It  was 
necessary  to  blast  out  a  roadway  from 
the  solid  stone,  and  for  three  months  the 
entire  country  was  shaken  every  day  by 
the  heavy  explosions  which  threw  ton 
after  ton  of  the  rock  to  the  depths  below. 
This  process  at  length  formed  the  basis 
of  a  foundation  upon  which  the  road  has 
been  built.     Thus  a  highway  has  been 


building  experiments.  The  result  of  the 
combination  is  a  material  spongy  to  an 
extent  that  prevents  any  sense  of  jolt  or 
shock,  no  matter  what  the  speed  of  the 
traveler,  and  at  the  same  time  is  as  nearly 
impervious  to  wear  as  any  road  material 
available  in  that  section.  The  road  is  of 
sufficient  width  to  permit  four  automo- 
biles abreast  to  make  the  entire  trip. 

This  new  road  up  Signal  IMountain 
solves  the  problem  of  a  fine  road  through 
the  Cumberland  Mountains  to  Nashville, 
Tennessee,  and  a  most  direct  route  to 
Louisville,  Kentucky.  This  boulevard 
will  shorten  the  distance  to  Louisville 
130  miles  over  any  steam  road  now  in 
existence. 
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Wonderful   Increase 


PRUbENTlXi  (;  ^'v^ 

'■STRENGTH OF  -T'  ^ 
;  GIBRALTAR   TV  ' 


in    1912 

In  Strength,   Stability,  Safety 
and  Public  Usefulness 

Assets,  over       ,---•-  291  Million  Dollars 

/Including  Policy  Reserve,  228  Million  Dollars;  ^x 

T  ■   i_M-i-       )  and  amount  set  aside  for  Holders  of  Deferred  f  ,     oo»»  ti/i-ii-  i~>   ii 

Liabilities  j  Dividend  Policies,  31i  Million  Dollars;  of  which  [ '^^a'^'y  267  Million  Dollars 

(there  is  payable  in  1913,  over  4  Million  Dollars  J 

Capital  and  Surplus,  over         ...             -  24  Million  Dollars 

Paid  Policyholders  in  1912,  over          ...  31  Million  Dollars 


Total    Paid    Policyholders   Since   Organization, 

Plus  amount  held  at  interest  to  their  credit,  over 

FIVE  HUNDRED  AND  TWENTY-FIVE  MILLION  DOLLARS 


Life  Insurance  Issued  and  Paid  for  in  1912,  over 
Increase  in  Insurance  in  Force,  over 


480  Million  Dollars 
192  Million  Dollars 


More  than  1 1  Million  Policies  in  Force  Insuring  over 

2  BILLION,  211  MILLION  DOLLARS 


Over  $73,000,000  invested  in  Real  Estate  Bonds  and  Mortgages. 

Amount  of  Voluntary  Concessions  paid  to  Policy- 
holders to   date,    nearly    17%   Million    Dollars. 

Premiums  were  Reduced  in  1912  on  New  Ordinary  Policies,  and  on  new  $500.  and  $750.  Inter- 
mediate Policies. 
126,000  Death  Claims  and  Endowments  paid  in  1912. 
Lowest  Expense  Rate  in  the  Company's  History. 

The  Prudential 

Insurance   Company  of  America 

INCORPORATED  AS  A  STOCK  OOUPANT  BY  THE  STATE  OF  NEW  JERSET 

FORREST   F.  DRYDEN,  President  Home  Office:  NEWARK,  N.  J. 

Suggested!      (  Whether  you  are  insured  or  not)  write  for  particulars  of  Prudential  Monthly 
Income  Policy,  which  guarantees  an  income  for  20  years  or  life.      Write  today.     Dept.  135. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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Spring  Clubbing 
»  Bargains  ^^ 

Economical  Ways  of  Buying 

Technical  World  Magazine 

In  Combination  with  Other  Standard  Publications 


We  have  arranged  with  the  pubhihera  of  a  number 
of  magazines  for  some  special  rates  during  the  slack  spring 
months,  and  we  are  passing  these  rates  right  along  to  you. 
If  you  are  already  a  subscriber  to  any  of  these  magazines, 
and  wish  to  take  advantage  of  the  special  prices,  send 
your  order  along  and  we  will  see  that  your  subscription 
begins  with  expiration  of  your  present  term.  Magazines  all 
may  go  to  one  address  or  all  to  separate  addresses. 

McClure's  Magazine.. 


Harper's  Bazaar 

Technical  World  Magazine. 
McClure's  Magazine  or  Cos- 
mopolitan  

Everybody's  Magaziire,  or 
American. or  Cosmopolitan. 
Technical  World  Magazine . 
Delineator 

Cosmopolitan  Magazine. ..  ")   ,,,   _ 

Technical  World  Magazine.  [  ^U   lliree 

Good  Housekeeping,  or  (  CO  AC 

Hearst's  Magazine.....  J  «P*'-^»' 

Woman's  Home  Companion 

Technical  World  Magazine. 

American  Magazine, o^Cos- 

niopolitan.or  Everyir^dy's 

Technical  World 

Everybody's 

Cosmopolitan 


All    Three 

$3.30 

All  Three 

$3.45 


AD  Three 

$3.55 

AD   Three 

$3.45 


All  Three 

$2.30 

All  Three 

$3.15 


Technical  World  Magazine. 

Udies' World 

Cosmopolitan  Magazine,  or 
Hetropolitan.or  Everybody's 
Technical  World  Magazine. 
Pictorial  Review 

World's  Work 1   ,,,   _, 

Technical  World  Magazine.  [  *"  Th"* 
Everybody's  Magazine,  or  i  CA  l  C 
Cosmopolitan J  »P^-**' 

Womao's  Home  Companion '\   ,„  — 

[  All  Three 
Technical  World  Magazine,  f  (^  j  -i  r 
Review  of  Reviews J  $4.lD 

Scientific  American,  or  Cur-I     ..    _ 

rent  Opinion,  or  Cassier's.  (_  '^'  ""^^ 
Technical  World  Magazine,  l"  CTC  AQ 
Cosmopolitan J  «P*'«VO 


Technical  World  Magazine 

WITH  American  Magazine,  or  Everybody's,  or  McClure' $2.30 

WITH  American   Magazine  and  Current  Opinion,   or     Tr»vel 

Magazine 4.80 

WITH  Cassiei's  and  Everybody's,  or  Cosmopolitan 5.05 

WITH  Cosmopolitan,  or  Metropolitan 2.30 

WITH  Cosmopolitan  and  Woman's  Home  Companion  (all  three)  3.55 

WITH  Current  Opinion,  or  Travel  Magazine 3.65 

WITH   Delineator,  or  Melropolilan 2.30 

WITH   Delineator  and  Everybody's  (all  three) 3.45 

WITH  Everybc-dy's  Magazine,  or  Cosmopolitan 2.30 

WITH  Good  Housekeeping  and  Cosmopolitan  (all  three) 3.45 

WITH  Harper's  Bazaar,  or  Opportunity,  or  Pearson's 2.15 

WITH   Harper's  Magazine,  or 'Weekly....... 4.65 

WITH  Harper's  Magazine,  or  Weekly  and  Everybody  s  Maga- 
zine (all  three) ...  5.80 

WITH  Pictorial  Review,  or  American  Boy.  or  Modem  Ptiscilla.  2.00 

WITH  Popular  Electricity 2.30 

WITH  Popular  Electricity  and  Cosmopolitan  (all  three) 3.45 

WITH  Review  o(  Reviews  and  McClure's  (all  three) 4.05 

WITH   Scientific  American,  or  Cassier'f 3.90 

WITH  Scientific  American  and  Everybody's  (all  three) 5.05 

WITH  'Woman's  Home  Compamon 2.40 

WITH  Woman's  Home  Companion  and  American  (all  three) ...  3.55 

WITH  World's  Work ,••„••,•••■,  300 

WITH  World's  Work  and  Woman's  Home  Companion  (all  three)  4.25 

WITH  'Voulh's Companion 3.15 


NOTE-  In  any  of  the  above  Combinations.  Technical 
World  Magazine.  Everybody's,  McCIure'a.  Coamopolitan. 
Delineator.  Good  Housekeeping.  Hearst's,  Metropolitan. 
Popular  Electricity  and  American  may  be  substituted  for 
each  other  without  any  chance  of  price.  SEND  ALL 
ORDERS    TO 

Technical  World  Magazine 


5860  Drexel  Avenue 


Chicago,  lU. 


DOWN  IN  DEATH  TRAPS 

(Continued  from  pane  JI.<) 

commanders  of  the  Lutin  and  Farfadet 
intended  to  dive  eight  or  eiglity  fathoms, 
and  as  each  was  accompanied  by  just 
such  a  tender  when  it  went  out  upon  its 
fatal  voyage,  the  value  of  this  order  is 
not  readily  understood.  For  when  you 
dive  in  a  submarine,  you  dive,  and  there 
is  no  telling  the  depth  you  will  reach 
save  that  of  the  bottom  itself. 

Lieutenant  Sakuma  did  not  intend  that 
Japanese  "sub"  No.  6  should  dive  very 
deep  when  he  made  that  fatal  plunge 
with  her  in  1910.  Sakuma  was  a  hero,  if 
ever  there  was  one,  as  the  record  he  left 
in  his  cabin  fully  attested. 

"We  now  sacrifice  our  lives  for  the 
sake  of  our  country,"  he  wrote,  "but  my 
fear  is  that  the  disaster  will  affect  the 
future  development  of  submarines." 

I  wonder  if  a  well-defined  but  gal- 
antly  suppressed  wish  were  not  the 
father  to  Sakuma's  thought  that  the 
future  development  of  submarines  would 
be  affected  by  this  disaster.  The  stout- 
est, the  most  patriotic  heart  that  ever 
beat  is,  after  all,  a  human  heart ;  and  if 
you  were  cooped  up  in  an  air-tight  tank 
at  the  bottom  of  the  sea  with  no  means 
of  rising,  you  would  be  very  likely  to 
begin  to  doubt  the  practicabihty  of  that 
tank  and  others  of  its  type  as  a  safe 
means  of  navigation.  And,  indeed,  with 
disaster  after  disaster,  following  the  loss 
of  the  Japanese  "sub,"  Sakuma's  sup- 
posed wish,  if  it  were  entertained,  might 
well  be  expressed  openly  by  all  men  who 
sicken  at  the  thought  of  needless  human 
sacrifice  and  especially  by  those  who 
know  that  war  is  an  outworn  game  any- 
way. 

As  the  building  of  the  submarines 
progresses,  the  death  toll  grows  heavier 
year  by  year.  France,  which  leads  all 
other  fleets  with  her  eighty-three  boats, 
has  naturally  suffered  the  greatest  losses, 
and  England,  with  her  seventy  boats, 
comes  next.  We  have  but  thirty-five 
"subs",  and  our  human  sacrifices  thus 
far  have  been  few. 

The  total  death  losses  by  accidents 
reached  the  sickening  number  of  fifty- 
one  last  year.  Without  doubt  it  will  be 
still  heavier  this  year.  With  a  casualty 
record  of  ten  per  cent  in  nhie  years  in 
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an  Qucilify 
foidihe  Boss's  Salary 


7 


It  makes  you  envious  when  you  catch  a  glimpse  of  the  envelope  some  other 
fellow  gets  on  payday.      You  wisfl  you  were  getting  what  he  gets 

That  same   fellow  once  earned  no  more  than  you  do.      You  can  earn  what  he  now  earns 
It's  all  a  matter  of  knowing  as  much  about 
the  work  as  he  knows.      You  can  acquire 


\ 


that  very  knowledge  in  spare  time 
through  the  help  of  the  International 
Corresponaence  Schools  which  have  been 
raising  salaries  for  over  21  years. 

Can  ou  read  and  write?  Then  the  way 
is  open.  The  I.  C.  S.  doesn't  care  where 
you  live,  what  you  do,  who  you  are,  what 
you  eai  i,  where  you  were  born,  how  little 
schooling  you  have  had,  or  what  little  spare 
time  voii  have.  The  I.  C.  S.  will  go  to  you 
and  train  you  in  your  own  home. 

To  learn  how  the  I.  C.  S.  can  help  you 
costs  you  nothing.  Just  mark  and  mail  the 
attached  coupon  opposite  your  chosen  occu- 
pation and  the  I.  C.  S.  will  send  you  facts 
and  advice  that  will  show  you  the  way  to 
better  things. 

Don't  begrudge  the  other  fellow  his  pay. 
Get  out  yourself  for  a  position  and  salary 
that  will  make  you  proud  and  that  will  win 
the  respect  of  others.  It's  easy.  The  I.  C.  S. 
solves  every  problem  for  you.  The  rtrsfstep 
is  "up  to  you."     Mark  and  mail  the  coupon 

N—O—W 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

Box    1016.    SCRANTON,  PA. 

Explain,  without  further  obligation  on  my  part,  how 
I  can  qualify  for  the  position  before  which  I  mark  X  . 


Salesmanship 

Civil  Service 

Electrteal   Knsrlneer 

Rallnnr  MuilCierb 

Elec.  Lishtliie  S\n>u 

Bookkeeping: 

EleotrlcCttr    Riinningr 

Stpnocraphy&TTpewrltlnp 

Electric  Wireman 

AVindow  Trimming 

Telephone  Expert 

Show  Card  \\  rltin;; 

Architect 

Lettering  &  Sign  I'alDtlup 

BuUdineContractor 

Advertlslnff 

Commerfial   Illugtratinff 

Straetnral  Engineer 

IndustrialDeslKiiing 

Concrete    ConNtruefioa 

Commercial  Law 

Mechan.  Enelneer 

Aotomnbile  Bannine 

Teacher 

Refrigeration  Engineer 

EiiffllHh  Branches 

ClvUEiifflDeer 

flood  Kncllsh  forETorjOnw 

Surveyor 

ABricuIture 

Mine  8ap«Tintendent 

Poultry  Fannlne 

Metal  Mlnlni; 

PlurobiiiE  A  Steam  Fitttop 

LoromotlTeEirenian*Ene. 

NbeetUetsl  Worker 

Stationary  F^nfilneer 

NavtpatloD                 Spanish 

Textile  Uannfaeturior 

Lanffnages                   French 

Gas  Enirluea 

Chembt                      German 

Present  Occupation  _ 


Street  and  No.- 
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on  First  Cost- 
Then 


F=  MORE  HEAT 


WITH  LESS  FUEL 

Are  yon  wllllinj;  to  i»ay  ilb  to  l76»iorf  for  a  fur- 
nace not  nearly  as  pnod  as  tbo  Kalaniazoof 
CtTlaliily  not,  esiu'cially  when  tlie  Kalamazoo 

fives  preattT  heat   ami  cuts  down  fiit-l    bills, 
iirnaee  and  complete  littiugs  shipped  direct  at 
factory  price, 

30  Day»  Free  Trial— Cash  or  Credit 

You  don't  keep  the  Kalamazoo  unless  It  proves 
In  serrlee  that  It  cun  heat  your  house  perfectly 
at  mlnimun]  expense.  Convenient  payments. 
We  pay  frel^rht  charges. 

Furnace  Book  Free 

Gives  you  facts  that  will  -sf-e  yo'i  fnoney  In 
buying,  Installing  and  oper>.i,ing  yc-ir  furnace. 
We're  glad  to  mail  It  free— write i- request  on 
a  I'ot'tai.-ask  for  catalog  No.  935, 

Kalamazoo  Stove  Co.,  Mfrs.,  Kalamazoo,  Mtch. 

Wo  have  twoothor  c;if;ilons.  one  describing 
Heating  and  Cooking  Slo\ea.  the  other  de- 
scribing Giis  Ranges.  Which  ouudoyouwishV 
Trade  Mark  Registered. 


AKaianvazoQsrs 

Direct  to  You  VoT^ 


We  Ship  on  Approval 


thouf      .1       .  '>:■       ,;,/■■■     ■!.     pr 

.10    DAYS    FREE    TRIAL   • 

COSTS  Miir    .ent    I>.    I.-.in 

m.!r^;-i  'US       '  €'  J   I'n   h;L.'ll'E_  ^_ 

FACTORY  PRICES 


t   ami    allow 

■verv  l.icv.le.     IT  ONLY 

r   unheard  of  prices    and 

ide  1913  models. 

Do  not  buyTi.  bicycle  or 

a  pair  of  tires  from   any- 

one  zXany  frtcc  until  you  write    for   our  new  large  Art 

Catalog  ami  leam  our  zfonderfiil  proposition  on  the  first 

simple  t'icycle  g"ing  to  your  town. 

DinCD  APCUTC  cvervwhere  are  maVlnp  big 
nlUCn  MUCn  l  O  money  exhil.idDt:  and  selling 
our  1  !(-",    Ie5.     We  Sell  cheaper  than  any  other  factory. 

TIRES,    Coaster-Brake    rear    wheels,  lamps, 
-repairs  an  J  sundries  at  half  usual  prices.    Do  Mot  Wait; 
write  fc'.i'iij' for  nui  latest  special  offer  o-a.  "K.-iDgcr"  bicyt.  !e. 

MEAD  CYCLE  CO.       Dept.  S29      CHICAGO 


A  Happy  Marriage 

Depends  largely  on  a  knowl- 
edge of  the  whole  truth  about 
self  and  sex  and  their  relation 
to  lifo  and  health.  This  knowl- 
edgidoos  notconieintflliK*'nt- 
ly  of  itself,  nor  correctly  from 
ordinary  everyday  sources. 

SEXOLOGY 

(IllustratL-d) 

by  William  H.  Walling.  A.  M..  M,  D.,  imparts  in  a  clear» 
wholesome  way.  in  one  volume; 

Knowledge  a  Young  Man  Should  Have. 
Knowledge  a  Young  Husband  Should  Have. 
Knowledge  a  Father  Should  Have. 
Knowledge  a  Father  Should  Impart  to  His  Son. 
Medical  Knowledge  a  Husband  Should  Have. 
Knowledge  a  Young  Woman  Should  Have. 
Knowledge  a  Young  Wife  Should  Have. 
Knowledge  a  Mother  Should  Have. 
Knowledge  a  Mother  Should  Impart  to  Her  Daughter. 
Medical  Knowledge  a  Wife  Should  Have. 
All  in   one    volume.  llluttrated,    $2.   pottpaid. 

A\rite  (or  "Other  Peuple's  Opmions' '  And  Table  of  ConteDls. 

PURITAN  PUB.  CO.,  770  Peny  BIdg..  PHILA.  PA. 


iiiulcr-water  navigation,  .surely  it  i.s  not 
unrca.sonahlc  to  jjiotc'^t  a.ijainst  the  jilac- 
inc:;'  of  human  heintjs  in  such  an  ex- 
tremely perilous  po.sition,  to  say  nothing 
of  sickness  and  pennanent  di^ahility  re- 
sultiii!;-  from  such  employment.  The  men 
who  volunteer  for  this  service  are  heroes 
to  be  sure,  but  heroism  is  one  thinfr  and 
common  sense  is  another.  We  have  had 
enough  of  brave  but  useless  sacrifices. 

If  in  any  other  system  of  navigation 
or  of  shore  employment,  the  ranks  should 
he  decimated  in  nine  years,  that  system 
would  he  widely  denounced  as  a  failure 
and  inhuman.  Assumedly  the  submarine 
is  a  failure.  The  absolute  helplessness 
of  her  crew  at  all  times  while  on  duty 
lias  been  amjily  illustrated.  Not  only 
are  tiiey  in  perpetual  peril  of  gas  ex- 
plosion and  of  suffocation,  not  only  is 
their  craft  in  constant  danger  of  remain- 
ing sunk  after  submersion,  but  she  is  a 
mark  for  every  prow  that  cleaves  the 
water,  and  when  she  goes  to  the  bottom, 
her  men  are  sealed  against  rescue, 
caught  and  held  down  in  a  real  Davy 
Jones'  locker,  and  not  the  old  mythical 
one  of  the  men  that  sail  the  sea. 


SHOVELS  TO  MINE  COAL 

'T'HEY  are  now  mining  coal  in  Kansas 
*■  with  steam  shovels,  and  at  the  same 
time  making  cultivable  land  at  the  rate 
of  half  an  acre  or  more  a  day  out  of  land 
that  formerly  was  unproductive.  At  the 
same  time,  they  are  using  there  the  big- 
gest steam  shovel  that  ever  was  built,  the 
pioneer  of  a  battery  of  ten.  At  least  they 
claim  it  is  the  biggest,  and  there  is  no 
reason  to  dispute  it. 

The  big  shovel  cost  $35,000  and  it  took 
ten  flat  cars  to  bring  it  to  the  coal  field. 
Every  time  it  digs  into  the  earth  it  lifts 
out  five  yards  of  soil.  The  big  machine 
weighs  2,^0  tons,  runs  on  parallel  tracks 
of  133-pouiul  rails,  and  can  make  a  com- 
plete circle  on  its  base.  The  boom  is  90 
feet  long  and  the  shovel  handle  is  54  feet 
long.  It  can  deposit  material  to  a  height 
of  62  feet  above  the  rails. 

One  of  the  ordinary  steam  shovels  will 
strip  from  an  acre  to  an  acre  and  a  half 
in  a  month,  while  the  big  steam  shovel 
now  at  work  will  strip  about  four  acres. 
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See  How 
Men  Succeed! 

The  recurds  ui  siK^ess  on 
Canadian  farm";  are  amazing. 
Here's  what  thousands  are 
doing. 

Made  S4.000 
In  3  Years! 

I  have  had  three  trops  ofl 
my  land.  The  first  year  1 
had  31  bushels  to  the  acre.  18 
the  next  ye.irand  m  the  next. 
1  came  here  with  nothing, 
and  it  would  take  at  least 
$4,000  to  buy  me  out.  I  have 
yet  to  see  a  better  farming  lo- 
cation. 

JOSEPH  PEOPLES. 

Made  $6,000 
In  5  Years! 

I  have  lived  here  tivc  vears, 
and  came  here  with  nothing. 
Now  16.000  could  not  induce 
me  to  part  with  what  I  have. 
I  had  1.150  bushels  o(  wheat 
and  'i.itb  oR  140  acres.  I  sold 
iii\  wlic.it  .It  Fort  Williams  at 
9a4i"  this  vfar. 

puKTER  ROBINSON 
Lake  Centre. 

Satisfied! 

1  do  not  know  ui.inv  belter 
(arming  district.  Mv  average 
has  l>ecn  2'~>  busliels  to  the 
ai-re.  O.  H.  ERl-NCH. 

40  Bushels 
per  Acre 

40  bushels  to  the  .icie  ..i  No 
1  Hard  wheat  was  the  bes 
cropl  have  had  ;but  1  am  we  I 
satisfied  with  the  country  an< 
my  pro^pecf^^.  '  am  doing  a- 
well  as  any  man  can  reason 
ablv  expect.    .I.T.  McNEE 


Own  Your  Own  Farm  Home 

On  Canada's  Greatest  Railway! 


Grand  Trunk  Pacific  Opens 

Millions  of  Acres  to  Homeseekers 

Prompt  action  secures  a  magnificent 
farm  on  the  new  Grand  Trunk  Pacific 
transcontinental  line  thruigh  the  Kmg- 
dom  of  Wheat  in  Western  Canada. 

Health,  Wealth  and  Happiness 
on  Canadian  Farms 

One  thousand  miles  of  new  railway  taps  the  three 
Prairie  Provinces  that  raised  a  206,000,000-bushel  wheat 
crop  last  year. 

The  farmers  are  reaping  fortunes.  Your  fortune  is  there 
— wliy  not  cotnef 

The  Grand  Trunk  Pacific  Ry- 

Will  Help  You   Get  a  Fine  Farm 

We  are  helping  thousands  of  settlers  secure  the  best 
farms  on  our  lines  at  a  fraction  of  actual  value.  Their 
success  means  a  tremendous  volume  of  traffic  for  the 
Grand  Trunk  Pacific  Railway. 

We  have  no  land  for  sale,  but  our  expert  land  men,  who  know 
every  foot  of  the  country,  will  select  what  will  exactly  suit  you,  at  a 
lower  price  than  you  can^yet  it.  Their  services  cost  you  nothing.  11 
you  have  a  few  hundred  dollars  and  an  ambition  to  succeed,  come  at 
once  and  Canada's  Greatest  Railway  will  go  the  limit  to  help  you. 

Ask  for  the  Famous  Free  Book 
"LAND,  A  LIVING  AND  WEALTH" 

The  Story  of  Farming  and  Social  Conditions  in  Western  Canada 

Tells  liow  men  pay  for  their  farms  with  the  first  crop.  All  about  Free 
Homesteads.  Describes  the  great  colonization  movement  which  is  fast 
transforming  Western  Canada  into  the  world's  greatest  agricultural  empire. 

Write  a  Letter  Like  This 

In  writing  for  the  book,  state  what  kind  of  land  you  want,  soil,  and  for 
what  class  of  farming,  and  we  will  write  you  fully.  Write  a  letter  like  tins: 
VV.  P.  HINTON,  G.  P.  A.,  Room  48,  Union  Station.     -     -    Winnipeg.  Can. 

Dear  Sir:      Please  send   Free   Book,  "Land,  a  Living  and  Wealth."     I 

want  a acre  farm soil  preferred,  adapted  to  raising 

(Give  your  name  and  address  in  full.) 

W,  p.  HINTON,  G.  P.  A.  ) 

Room  48,  Union  Station  Winnipeg,  Canada 


p^gS 
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Save  $15.20 


by  buying  tliese  books  now.  Take  advantage 
of  our  liberal  offer  and  get  the  greatest 
enpineering  library  ever  published  at  almost 
half  the  regular  price.  The  work  ot  thirty-two 
experts,  it  has  been  compiled  especially  for  the 
Engineer,  Fireman,  Superintendent,  Shop 
Owner,  Mechanic,  Student,  Inventor,  or  any 
user  of  power.  Covers  every  subject  you  are 
likely  to  meet  in  practical  engineering,  and  is 
valuable  both  for  study  and  reference.  Read 
the  synopsis  below  and  gain  an  idea  of  the 
scope  of  this  great  work. 
The  American  School's  Cyclopedia  ol 

Steam  Engineering 

contains  3.300  pages:  2.500  Illustrations,  lull-page  plates, 
diagrams,  etc.:  hundreds  of  valuable  tables  and  formulas; 
carefully  cross-Indexed  for  quick,  easy  reference.  The  seven 
large  volumes  are  bound  in  half  morocco  and  are  printed 
In  large,  clear  type  on  srecial  quality  paper. 

READ  THIS  SYNOPSIS 


Construction  of  Boilers— Boiler  Accessories— Fuel  Econo- 
mizers—Mechanical Stokers— Steam  Pumps— Steam  En- 
gines—Indicators —  Valve  Gears ~ Steam  Turbines—  Gas 
and  Oil  Engines— Fuels— Automobiles— Carbureters— Loco- 
motive Boilers  and  Engines— The  Air-Brake— Single- 
Phase  Electric  Railway  —  Elevators— Marine  Boilers- 
Marine  Engines — Heating  and  Ventilating  — Compressed 
Air—  Transmission  — Absorption  and  Compression  Reing- 
eration— Ammonia  Machines  — Direct  Current  Dynamos 
and  Motors— Management  of  Dynamos  and  Motors  — 
Electric  Wiring  —  Electric  Lighting,   etc. 


Now  Sent  Free 

The  reguhir  price  of  this  gr^at  Cyclopedia  is  S35.00,  hnt 
we  tire  just  now  otfering  it  ut  the  special  introductory  price 
of  §10.80.  payiible  insmall  monthly  iuBtallments.  Not  only 
this,  but  tlie  complete  seven  volumes,  not  a  eiimple  volume, 
will  be  sent,  express  prepaid,  for  seven  djiys'  free  ex- 
amination ;  returnable  at  our  expense  if  the  books  do  not 
contain  the  information  you  want  If  you  keep  them,  pay 
S2,00  within  seven  days  and  then  S2.00  a  month  until  you 
have  paid  the  special  price  of  S 19. 80. 

Send  no  money- just  till  out  and  mail  the  coupon.  It 
won't  cost  you  a  cent  to  examine  the  books;  we  know  they'll 
be  wortli  many  times  their  cost  to  you.  nil  out  the  coupon 
today  and  save  815.20. 

$12.00   Consulting  Membership   Free 

With  every  set  is  included  a  year's  Consulting  MemberBhip, 
regular  value  S12.U0.  entitling  you  to  the  free  advice  of  a 

^^  .-  -ir     .-.  f    ^  m^  ^'.  ^  .  .^.^l  ^^  .  3    17rr...»-t-ci  ^*Ik  lo     RFill      irii-rk    \'d-Mi     Y-irur^ti/^al 


staff  of  Enpin.-eri 
heli'in  solvinn  , 
more  than  the  tu 


I    enLlillUg    vou    LO  i/Uf   iiee   uuvnc"  oi.   a 

K^^'tTtR.  This  will  give  you  practical 
itiictilt  problems— a  service  alone  worth 
1-1  o(  the  bo<ika 


American  School  ol  Correspondence,  Chicago,  U.  S.  A. 


SHOCKED  INTO  SMARTNESS 

Conttmicd  from  pai;c  221 

the  monotonous,  driving-  repetition  with 
wliich  most  teachers  try  to  pound  some- 
thinjaf  into  a  child's  head. 

The  next  step  brings  a  finer  perception 
into  play.  It  is  to  teach  the  child  con- 
cerning the  sense  of  touch.  It  is  ac- 
complished through  the  medium  of  a 
smooth  and  a  rough  surface,  over  each 
of  which  the  child  is  taught  to  pass  his 
fingers  lightly,  learning  the  words 
''smooth"  and  "rough"  as  he  receives 
the  sensations. 

Now  comes  the  direct  preparation  for 
writing.  The  child  has  learned  dimen- 
sions and  form,  how  to  handle  materials, 
color,  and  touch.  His  next  problem  is 
contour.  A  frame  is  given  him  which 
contains  discs  or  geometrical  insets  of 
various  shapes,  fitting  into  corresponding 
places  cut  in  the  frame.  He  is  taught  to 
feel  around  the  edge  and  by  feeling  to 
learn  in  which  place  the  disc  or  inset  fits. 
I'"ollowing  this  he  is  given  geometrical 
forms  or  frames,  of  shape  similar  to  the 
solid  insets  which  he  has  learned  to  fit 
into  their  holes,  but  these  new  forms  are 
merely  the  outline  with  the  interiors 
hollow.  He  is  shown  how  to  place 
these  forms  over  blank  paper  and  to 
trace  a  pencil  round  and  round,  inside 
and  outside  the  circumference  of  the 
form.  The  interior  space  is  then  filled 
in,  first  with  black  pencil  and  later  on 
with  colored  chalks,  the  idea  being  to 
learn  how  to  make  the  filling-in  lines 
regularly,  shading  them  and  drawing 
them  parallel  so  as  to  give  a  finished  ap- 
pearance to  what  is  at  first  little  more 
than  a  smudge  or  blotch. 

The  learning  of  the  letters  and  figures 
follows.  The  letters  are  cut  out  of  sand- 
paper and  pasted  on  blocks  or  cardboard. 
By  the  child's  touch  and  sight,  he  learns 
them,  one  by  one.  As  he  learns  the 
form  of  each  letter  and  figure,  he  is 
taught  its  sound.  Theij  he  is  taught  to 
follow  its  outline  with  a  pencil,  the  same 
as  he  did  with  the  polygons  and  circles 
and  with  the  geometrical  insets,  .\fter 
that  it  is  merely  a  matter  of  fitting  let- 
ters and  figures  together  and  impressing 
the  sound  of  the  word  or  of  the  number 
upon  the  little  brain.  Before  the  child 
realizes  that  he  has  taken  a  momentous 
step,  he  has  learned  to  count,  to  read,  and 
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Keeping  Up 
To  "Concert  Pitch" 

By 
C.  GILBERT  PERCIVAL,  M.  D. 


we 
in  view 


THERE   are  two  objects  which 
strenuous  Americans  have 
tliese  days: 
To  be  successful  in  our  business 
life  and  make  an  enviable  name  for  ourselves 
if  we  be  men — to  make  a  success  of  our  home 
and  social  life  if  we  be  women 

And  in  our  spare  time  to  get  such  enjoy- 
ment out  of  life  as  will  strike  an  average  for 
the  close  attention  and  supreme  effort  which 
we  must  devote  to  our  daily  tasks  to  make 
them  produce  tiie  best  results. 

Now  to  accomplish  these  objects  certain 
requirements  are  necessary.  To  succeed  in 
our  daily  tasks  we  must  have  enthusiasm,  am- 
bition, energy  and  confidence.  To  thoroughly 
enjoy  ourselves,  we  must  have  spirit,  anima- 
tion, geniality  and  all  those  attributes  which 
make  for  "good  cheer." 

We  are  under  one  handicap  which  does 
more  to  defeat  these  laudalile  objects  than  any 
other,  but  for  which  Nature  provides  a  ready 
relief  as  she  has  in  so  many  other  instances. 
This  fact  has  been  abundantly  proved. 

We  are  handicapped  because  our  manner  of 
working,  eating  and  living  is  not  as  it  was  in 
olden  times ;  to  a  degree  it  is  unnatural,  and 
as  you  perhaps  know  from  the  number  of 
"bilious  attacks"  and  "sluggish  livers"  you 
hear  about,  or  probably  suffer  from  yourself, 
our  systems  (as  we  now  live)  do  not  throw 
off  all  the  waste  matter,  and  it  accumulates 
in  the  colon  (or  lower  intestine). 

The  first  effect  of  this  accumulation  is  to 
pull  us  do\vn  below  "concert  pitch" ;  to  make 
us  comparatively  dull  in  intellect,  lacking  in 
confidence,  without  ambition  and  uncertain 
in  judgment 

The  next  to  produce  sluggish  livers  and 
bilious  attacks 


And  the  last  effect,  because  the  blood  cir- 
culation takes  up  the  rank  poisons  contained 
in  the  waste  and  thus  weakens  the  entire  sys- 
tem, is  to  cause  real  illness,  the  seriousness  of 
which  depends  on  its  nature — Appendicitis 
for  instance  is  directly  caused  by  accumula- 
tion of  waste  in  the  colon. 

As  a  matter  of  fact,  it  is  safe  to  say  that  if 
there  had  been  no  accumulation  of  waste  you 
would  never  have  been  ill  at  all. 

There  is  now  a  safe,  sane  and  natural 
method  of  ridding  the  colon  of  this  waste  and 
keeping  it  as  clean,  pure  and  hygienic  as 
Nature  requires — This  is  the  Internal  Bath 
consisting  of  just  warm  water  properly  and 
scientifically  used. 

Thousands  of  Physicians  are  prescribing 
this  most  efficient  system  for  the  purpose,  and 
hundreds  of  thousands  of  Americans  are 
already  using  it. 

A  treatise  has  Ijeen  written  on  the  subject 
by  Charles  A.  Tyrrell,  M.  D.,  134  West  65th 
Street,  New  York  City,  called  "The  What, 
The  Wliy,  The  Way  of  the  Internal  Bath," 
which  will  be  sent  on  request  if  you  mention 
Technical  World. 

It  is  well  worth  while  in  health,  to  guard 
against  illness.  In  business  to  be  consistently 
confident,  ambitious  and  enthusiastic.  In 
play  to  be  genial,  animated  and  happy. 

And  inasmuch  as  it  is  impossible  to  have 
these  highly  desirable  attributes  if  you  are 
clogged  up;  and  as  Nature  provides  tlie  way 
to  safely  remedy  this  with  the  proper  assist- 
ance it  is  both  your  interest  and  duty  to  learn 
that  way.  This  little  book  which  gives  every 
detail  will  therefore  prove  extremely  inter- 
esting. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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li>  write.  It  is  by  .such  sini]ile  exercises 
and  such  natural  se(|iiencc  tliat  four- 
year-old  children  arc  beinj^  taught  lo 
read  aud  to  write  in  the  Montessori 
schools  at  Tarrytown  and  Washington, 
in  but  little  more  than  a  month. 

It  i.s  an  experiment — all  education  is. 
There  are  famous  names  back  of  the 
movement  that  add  a  weight  which 
makes  the  doubter  ami  the  scoffer  pause 
and  wonder  if  there  must  not  be  more 
tlian  a]i])cars  to  the  casual  glance.  It  is 
not  merely  a  fad,  for  as  has  been  shown, 
it  has  ])r()<luced  practical  results  in  Europe 
for  several  years  and  has  stood  the  test 
of  transplanting  to  American  soil. 
Whether  it  is  destined  to  accomjilish  still 
greater  and  farther-reaching  results, 
only  time  can  tell,  but  every  week  finds 
the  converts  greater  in  number  and 
enthusiasm,  as  the  little  tots  at  Tarry- 
town  and  Washington  advance  in  the 
work  which  brought  its  tirst  great  results 
among  the  insane  and  defective  children 
of  the  Eternal  City. 


ROADS  THAT  DEFY  TIME 

{Continited  from  page  24 f) 

that  farmers  may  make  an  additional 
assessment  of  one  dollar  per  acre  on 
farms  adjoining  the  permanent  road  to 
be  built,  and  that  an  assessment  decreas- 
ing to  seventy-five  cents,  rifty  cents,  and 
even  less  may  be  levied  on  land  further 
back.  By  means  of  these  laws  Marion 
county  is  now  constructing  a  highway,  on 
scientific  principles,  which  is  an  object 
lesson  to  road  enthusiasts  from  all  over 
the  country.  They  are  propagating  the 
glad  tidings  in  their  respective  sections 
and  urging  their  neighbors  that  they  do 
likewise. 

There  is  an  abundance  of  limestone 
conveniently  located  and  landowners  have 
donated  the  required  quantity  of  stone  to 
the  county.  The  roads  are  laid  out  and 
leveled  so  that  there  is  no  grade  steeper 
than  seven  per  cent.  The  foundation 
work  includes  practically  the  entire  width 
of  the  road  so  that  when  the  work  is  com- 
jjleted  there  is  a  smooth  finish  from  side 
to  side  and  a  crown  of  about  twelve 
inches.  The  real  road  is  twelve  feet  wide. 
It  is  built  in  the  exact  middle  of  the 
roadway.    The  excavation  is  made  in  a 
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Reaping 

Rewards  from 

Resolutions 

I  By  FRANKLIN  O.  KING. 

Do  You  Remember  That  Old  Story  about  Rob- 
eri  Brute  and  the  Spider?  Robert  was  Hiding  in 
a  Cave.  His  Enemies  Had  Him  "In  the  Hole," 
Temporarily,  So  to  Speak,  As  It  Were.  While 
RcHecting  on  the  Rocky  Road  to  Royalty,  Robert, 
the  Bruce,  Espied  a  Spider  Spinning  His  Web 
Over  the  Entrance  to  the  Cavern.  Nine  Times 
Did  the  Spider  Swing  Across  the  Opening  in  a 
Vain  Attempt  to  Effect  a  Landing,  but  the  Tenth 
Time  he  Touched  the  Home  Plate,  and  Robert, 
admiring  the  Persistence  of  the  Insect,  Cried  Out 
Loud — "Bravo,"  Two  or  Three 
Times,  One  Right  After  the 
Other.  Shortly  After  That 
Bruce  Got  Busy  and  Captured 
a  Kingdom. 

All  of  Ihis  Preamble  is  In- 
tended to  Point  a  Moral,  which 
is — "If  At  First  You  Don't 
Succeed,  Slap  on  More  Steam, 
and  Sand  the  Track."  In  This 
Connection  I  want  to  Inquire 
about  Your  New  Year's  Reso- 
lutions, and  to  Ask  If  You 
Have  Kept  the  Faith,  and  if 
Not— Why  Not  ?  /  Believe  the 
Patliivay  to  Pros  ferity  is  Paved 
with  Good  Resolutions.  There- 
fore, let  Us  Resolve,  and  Kcef 
Resolving  until  Victory  is 
Perched  on  our  Banners.  Re- 
member, You  Have  Fought 
-Many  a  Victorious  Waterloo 
tliat  the  World  Knows  Noth- 
in,^;  About.  The  Man  who  Gets 
Ip  every  Time  He  Falls  Down 
Will  Some  Day  Cease  to  be  a 
"Fall  Guy."  Good  Resolutions 
M^ill  Be  Rewarded  with  Rich 
Realizations,  and  It  Shall  Fol- 
low as  the  Night  the  Day. 

How  Much  Better  Off  are  Y'ou  than  Last  Year, 
or  the  Year  Before  That?  Perhaps  Your  Wages 
are  a  Little  Higher,  but  Have  not  Your  Expenses 
More  than  Kept  Pace  with  That  Increase? 
Aren't  You  Paying  a  Little  More  for  Your 
Clothes  and  Your  Meals,  and  don't  You  Smoke 
More  E.xpcnsive  Cigars  and  more  of  Them  than 
Formerly?  If  It  isn't  Cigars,  It  may  be  Some- 
thing Else — Some  More  E.xpensive  Habit. 

A  Man  Begins  to  Go  Down  Hill  at  Forty,  and 
the  time  may  come  when  a  Younger  Man — per- 
haps a  Cheaper  Man — will  fill  your  job.  The  Man 
Who-Looks-Ahcad  will  prepare  himself  for  that 
time  by  getting  a  Home.  My  advice  to  You 
therefore,  is  to  Get  a  Home  while  you  are  able  to 
do  so — and  Begin  Now.  I  would  further  advise 
you  to  Get  a  Home  in  the  Gulf  Coast  Country  of 
Texas. 

Since  Investigating  Conditions  in  the  Rain  Belt 
of  Gulf  Coast  Texas,  I  have  no  Fear  of  Old  Age 


Two  Texas  Gulf  Coast  Products 


or  Poverty,  because  I  know  I  can  Take  up  a  Few 
Acres  down  there  and  be  Absolutely  Independent. 
I  ain  Firmly  Convinced  that  with  Average  Intelli- 
gence and  .'I'vcrage  Industry,  any  Man  who  is  now 
Working  His  Head  off  in  the  North  to  make  a 
Bare  Living,  where  they  Snatch  One  Crop  be- 
tween Snowstorms  and  Blizzards,  can  soon  Lay 
up  a  Nice  Bank  Account  in  the  Winter  Garden 
of  America.  Come  to  the  Land  of  Least  Resist- 
ance, wliere  You  can  Grow  Three  Big  Money- 
Making  Crops  a  Year  on  the  Same  Soil  and  With- 
out a  Dollar's  Worth  of  Expense  for  Irrigation  or 
Fertilization. 

I  believe  you  could  save  Twenty-Fiv;  Tents  a 
Day  if  You  Tried.  I  know  you  would  Try  if  you 
Realized  that  our  Growers  of  Figs,  Strawberries 
and  Early  Vegetables  clear  a  net  profit  of  $300  to 
$.^110  an  Acre.  Men  have  Realized  more  than 
$1,000  an  acre  growing  Oranges 
in  our  Country.  Remember  that 
our  Early  Vegetables  get  to 
-Xorthern  Markets  in  Mid- 
Winter  and  Early  Spring,  when 
they  command  Top  Prices. 

One  German  Truck  Grower 
on  adjoining  lands  last  spring 
realized  nearly  $500  from  three- 
fourths  of  an  acre  pf  Straw- 
berries. You  could  do  as  well 
if  you  only  Tried,  and  on  a 
Ten-Acre  Tract  Find  Financial 
Freedom. 

The  Biggest  Price  paid  for  a 
ear  of  watermelons  on  the 
Houston  Market  last  year  was 
$140.  The  car  was  shipped  by 
the  Danbury  Fruit  and  Truck 
( irowers'  Association. 

We  are  situated  within  con- 
\  enient  shipping  distance  of 
Three  Good  Railroads  and  in 
addition  to  this  have  the  in- 
estimable Advantages  of  Water 
Transportation  through  the 
Splendid  Harbors  of  Galves- 
ton and  Velasco,  so  that  our 
Freight  Rates  are  Cut  Practic- 
ally in  Half.  The  Climate  is 
Extremely  Healthful  and  Superior  to  that  of 
California  or  Florida — Winter  or  Summer — owing 
to  the  Constant  Gulf  Breeze. 

Our  Contract  Embodies  Life  and  Accident  In- 
surance, and  should  You  Die  or  become  totally 
disabled.  Your  family,  or  anyone  else  You  name, 
will  get  the  Farm  without  the  Payment  of  An- 
other Penny.  If  you  should  be  Dissatisfied,  we 
will  Absolutely  Refund  your  Money,  as  per  the 
Terms  of  our  Guarantee. 

Write  for  our  Free  Book,  which  contains  nearly 
100  Photographs  of  Growing  Crops,  etc.  Fill  Out 
the  Blank  Space  below  with  your  Name  and  Ad- 
dress, plainly  written  and  mail  it  to  the  Texas- 
Gulf  Realty  Company,  1447  Peoples  Gas  Bldg., 
Cliicago,  111.  Read  it  Carefully,  then  use  your 
own  Good  Judgment. 


Please  send  me  your  book,  "Induptndencc  With  Ten  .^cres." 


Kindly  mention  Technical  World  Magazine  when  writinq,  advertisers. 
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very  careful  manner  and  a  twenty-ton 
steam  roller  i.s  put  over  it  a  sufficient 
number  of  times  to  compact  it  as  solidly 
as  possible  before  any  of  the  stone  work 
is  done.  When  this  earth  roadbed  has 
been  completed,  cross  sections,  or  ditches, 
about  two  feet  in  width  are  dug  across 
its  entire  width  at  spaces  of  fifty  feet 
ajiart.  These  are  then  filled  with  very 
coarse  rock  up  to  the  level  of  the  dirt 
surface.  The  object  of  these  cross  sec- 
tions is  to  afiford  drainage  to  take  care 
of  any  water  that  might  possibly  seep 
through  the  rock  roadbed.  This  having 
been  completed  to  a  depth  of  ten  inches 
below  the  finished  road  level,  a  four-inch 
layer  of  one  and  one-half-inch  crushed 
stone  is  applied.  This  layer  is  thoroughly 
rolled  until  thc-e  is  no  possible  chance 
for  displacement  or  unevenness  of  sur- 
face. Over  this  follows  a  four-inch  layer 
of  three-inch  crushed  stone.  The  same 
methods  of  solidifying  are  used  with  this. 
The  final  finish  is  a  surfacing  of  two 
inches  or  more  of  screenings  from  the 
rock  crusher.  This,  too,  is  rolled  and 
packed  until  it  assumes  the  aspect  of  a 
solid  stone  road.  In  the  final  and  finish- 
ing process  the  rolling  is  not  confined 
to  the  strip  of  macadam,  but  laps  over 
onto  the  shoulder  and  dirt  road  adjoin- 
ing, until  it  also  is  made  into  a  good, 
hard,  well-packed  road. 

This  model  Missouri  road  is  being 
built  at  a  cost  of  $4,000  a  mile,  the  county 
having  purchased  all  the  machinery 
necessary  (including  traction  engines, 
rock  crushers,  steam  rollers,  and  auto- 
mobile for  the  county  engineer),  and  put 
the  work  in  charge  of  a  county  highway 
engineer  who  for  a  great  many  years 
was  in  the  employ  of  the  United  States 
Government  as  a  road-building  expert. 
The  value  of  such  an  object  lesson  in  sys- 
tematic, permanent  road  building,  done 
on  scientific  principle  and  with  the  mini- 
mum of  expenditure,  supplanting  the 
spasmodic,  hit  or  miss,  "do  it  to  get  your 
share  of  the  county  fund"  plan,  all  too 
many  years  in  vogue,  can  hardly  be  over- 
estimated and  to  Marion  county  _  are 
going  engineers  and  road  enthusiasts 
from  all  over  the  agricultural  States, 
which  are  at  last  waking  up  to  the  neces- 
sity of  roads  built  of  gravel  instead  of 
hot  air,  and  concrete  instead  of  printer's 
ink. 
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Get  Your 
Canadian  Home 

rrom  tne> 

Canadian  Pacific 

E  will  make  you  a  long-time  loan— you  will  have  20  years  to  pay 

for  the  land  and  repay  the  loan— you  can  move  on  the  land  at 

once  —  and  your  Canadian  farm  will  make  you  independent. 

This  offer  is  directed  only  to  men  who  will  actually  occupy 

or  improve  the  land. 

Why  not  go  where  you  can  own  10  acres  for  every  acre  you  now  own  or  farm; 
where  every  acre  will  produce  double  what  a  worn-out  acre  produces  anywhere? 

Not  on  the  face  of  Mother  Earth  can  you  find  better  land  than  this  rich  virgin 
Canadian  soil.      The  enormous  crop  yield  per  acre  proves  this  every  season. 


We  Give  You  20  Years  to  Pay! 

We  will  sell  you  rich  Canadian  land  for  from  $11  to  $30  per  acre.    You  need' 
pay  only  one-twentieth  down.     Think  of  it — only  one-twentieth  down,  and  then 
the  balance  in  19  equal  annual  payments.    Long  before  your  final  payment  comes 
due  your  farm  will  have  paid  for  itself  over  and  over  again.    Many  good  farmers 
in  Western  Canada  have  paid  for  their  farms  with  one  crop. 

Wc  Lend  You  $2,000  for  Farm  Improvements^ 

An  offer  of  a  $2,000  loan  for  farm  development,  with  no  other  security  than  the  land  itself, 
guarantees  our  conFidence  in  the  fertility  of  the  soil  and  in  your  ability  to  make  it  produce 
prosperity  for  you  and  traffic  for  our  lines. 

The  $2,(100  loan  will  help  you  in  erecting  your  buildings  and  making  things  easier  at 
the  start,  and  you  are  given  20  years  in  which  to  fully  repay  this  loan.  While  enjoying  the  use 
of  this  money  you  pay  only  the  banking  interest  of  6  per  cent. 

Advance    of    Live    Stock    on    Loan    Basis 

The  Company,  in  case  of  approved  land  purchaser  who  is  in  a  position  and  has  the  knowledge 
to  take  care  of  his  stock,  will  advance  cattle,  sheep  and  hogs  up  to  the  value  of  $1,000  on  a  loan 
basis,  so  as  to  enable  the  settler  to  get  started  from  the  first  on  the  right  basis  of  mixed  farming,  i 

Farms  Made  Ready  by  Experts  if  Desired  '^.^^  :::'\\^^zS"tl^SS^'\^^':'^  °"s' 

developed.  On  our  Rculy-Madc-I-arm,  house  and  other  buildings  are  up,  well  is  due,  farm  fenced,  fields  cultivatetl  and  in 
crop,  all  waiting  lor  those  who  w/iiit  an  immediate  start  and  quick  results— all  planned  and  done  by  men  who  know  —  our 
own  agricultural  specialists.      Take  20  years  to  pay  if  you  want  to. 

We  give  free  service — expert  advice — the  valuable  assistance  of  great  demonstration  farms,  Id  ''harge  of  agricultural 
specialists  employed  by  the  Canadian  Pacific  for  its  own  farms.      This  service  is   yours~free. 

This   Great  Offer   Is  Based   on   Good  Land 
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The  Canadian  Pacific  offers  you  the  finest  land  on  earth  for  ^aln 
growing,  cattle,  hog,  sheep  and  horse  raising,  dairying,  poultry,  vege- 
tables and  general  mixed  iarming  —  irrigated  lands  for  intensive  farming 
—  non-irrigated  lands  witli  ani]>le  raini.ill  lor  mixed  an<l  grain  fanning. 
Remember,  these  lands  are  located  ou  or  near  established  lines  of  railway, 
near  established  towns. 

Your  new  home  and  your  fortune  are  ready  for  you  in  the  famous, 
fertile  C.in.idi.in  West,  with  its  magnificent  soil,  good  chmaie,  churches, 
puiilic  '■I  hii'ils.  good  markets,  good  hntels.  unex'^elled  transportation  — 
and  20  years  in  which  to  pay  for  your  farm  and  repay  the 
improvement  loan.  Here  is  the  Last  Best  West— where  your  oppor- 
tunity lies.  Don't  delay.  Mail  the  coupon  below  at  once.  The  best  laud 
will   be   taken   first  —  so    time    is   precious  for  you.     Write    today. 

H,  E.  THORNTON,  Colonization  Commissioner 

Canadian  Pacific  Railway  Colonization  Department 

112  West  Adams  St„  Chicago.  111. 

FOR  SAl.F — Town  l(»ls  In  ull  ^ruwlng  towns — Ash  for  Infoniia. 

tlon  conei^rniiiir  liidiiBlrlal  and  Business  openings  In  all  towns. 


r" 

I    I      I    Bool  oa 
I    I I    Manitoba 

! 


D 


Book  oa  I      1 


t4AMbrB0l^ 


Book  GO 
Alberta 


(Make  a  cross  In  the  square  opposite  tlie  booli  wanted) 
U  E.  THORNTON,  Colonizaliaa  CominissioDer, 

Canadian  Padfic  Railway  CoIooizatioD  DepartmeSH 
112  West  Adams  St.,  Chicago.  111. 
Please  send  me  the  books  indicated  above* 


Name < 

Address • ■ 

Town State. 


Kindly  mention  Technical  World  Magazine  tvhen  writing  advertisers. 
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Nqw^  Fields 
Openlb\bu 

•,>•      -■ 
Aviation -Autombile-MolorboaVjd 


Here  are  Three  New  Professions 

for  Young  Men— Professions 

that  Command  Big  Pay 

You  can  become  an  aviator,  aiiotmobile  operator,  or 
motor  boat  tnKUieer  in  a  lew  weeks.  It  doesn't  require  a 
college  education.  The  American  School  has  paved  the  way 
and  made  it  possible  for  any  ambitious  young  man  to  learn 
a  profession  ;  one  that  he  can  put  into  practical  use  at  once. 
The  demand  for  experienced  men  farexceeds  the  supply— 
$6.  $7.  $8  and  SU)  per  dav  is  possible  after  a  few  months  of 
study  and  a  little  practical  experience.  You  can  learn  all 
that  it  is  necessary  for  you  to  know  to  become  an  automo- 
bile, motorhoat .  or  aeroplane  engineer,  from  the  American 
School's  new  four  volume 

1912  Edition  Cyclopedia  of 

Automobile  Engineering 

1.700  pages.  7x10  in.  lies  in  size;  with  1.500  illustrations,  full  page  plates, 
diagrams,  etc.  Substantially  and  handsomely  bound  in  half  morocco, 
primed  on  extra  grade  paper,  in  large,  clear  type— chock-full  of  detailed 
infomialion.  facts  and  figures  covering  the  entire  field  of  Aeroplanes. 
Automobiles,  Motorcycles,  Motor  Boats,  etc.  Even  if  you  merely  operate 
a  machine  for  pleasure,  you  can  materially  increase  your  enjoyment 
through  the  thorough  and  comprehensive  knowledge,  which  vou  secure 
from  these  books.  Every  standard  type  of  automobile  and  G.is  Engine 
is  illustrated  and  explained  in  a  simple  and  non-technical  way  that 
everyone  can  readily  understand.  When  you  receive  this  set,  and  inspect 
it  carefully,  you  w-ll  see  that  you  have  in  your  hands  all  the  information 
that  can  be  obtained. 

This   Complete    Set   Sent    Free — Express  Prepaid 


—the  full  set  oi  four  volumes— without  one  cent  of  expense— without  obli- 
gation on  your  part— just  mail  us  the  coupon.  We  let  you  keep  the  books 
seven  days,  while  you  thoroughly  examine  them.  Then— if  you  do  not 
want  them— notify  us,  and  back  the  goods  come,  at  our  expense.  Or.  if 
you  wish  to  keep  them,  you  can  do  so  at  the  special  low  price  of  512.80 
which  we  are  just  now  offering  them  at  (the  regular  price  of  the  set  is 
S20.00).  Simply  send  us  S2.00  wlien  writing  that  you  wish  to  keep  the 
books — then  pay  Sj.OO  per  month  until  paid  lor. 

A  Few  Things  Wtiich  These  Books   Inform  Yoa  On 

Gasoline,  Automoliiles,  Explosion  Motors,  Automobile  Mechanisms. 
Electric  Automobiles.  Steam  Automobiles,  Types  of  Automobiles.  Motor- 
cycles, Commercial  Vehicles,  Automobile  Garages.  Home  Repairs. 
Automobile  Driving,  Motor  Boats,  Types  of  Aeroplanes,  Aeronautical 
Motors,  Building  and  Flying  an  Aeroplane,  Glossary  ol  Automobile  and 
Aeronautical  Terms.  Self  Starters,  Electric  Lighting  Systems,  etc. 


FREE 


With  each  set  is  included  a 
year's  Consulting  Member- 
ship, regular  value  $12.00. 
entitling  you  to  the  free 
advice  of  a  corps  of  Engin 
eering  Experts.  This  will 
give  you  practical  help  n 
handlingworking  problems 
which  are  too  specific  to  be 
taken  up  in  detail  in  the 
Cyclopedia.  Asingleprob 
lem  solved  for  you  might  be 
worth  more  than  the  first 
cost  of  the  books. 


FREE   EXAMINATION  COUPON 

I;  American   School  of  Correspondence 

Chicago,  U.  S.  A. 

Please  send  set  Cyclopedia  oi  Automobile  Engineering  for  7 

days'  tree  examination.     I  will  send  82.00  within  7  days  and 

__  SJ.OOamontli  until  I  have  paid  Sl^.fiO.  or  notify  you  to  send  lor 

■■  the  books.  Title  not  to  pass  until  fully  paid.  T.W.  4.13 


NAME 

ADDRESS 

OCCUPATIOK. 
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WOMAN  CONTRACTOR 

By  C.  r.  CARTER 

IN  five  years"  time  Mi.ss  Alice  M.  Dur- 
kin.  of  New  York,  lias  put  up  $>S,(XX),- 
(l()(J  \vt)rlh  of  buildings.  This  includes  no 
lewer  than  fifteen  .scliool  houses  in  the 
City  of  New  York. 

Quiet,  unaffected,  ini])retciilious,  is 
Mi'^s  Dnrkin,  head  of  the  firni  through 
whicii  slie  o|)eralcs.  At  a  casual  glance 
yiiu  wfiuld  take  her  for  a  woman  more 
t-oncerned  in  getting  John  and  Mary  off 
to  school  in  good  season  than  in  getting 
a  bid  on  a  million  dollar  job  in  before 
the  clock  struck  twelve.  But  a  second 
glance  would  reveal  a  sparkle  in  the 
lirown  eyes  and  an  alertness  of  manner 
that  naturally  belong  to  a  person  of  large 
affairs,  whether  man  or  woman.  And 
.Miss  Durkin  has  the  exceedingly  rare 
faculty  of  saying  wdiat  she  has  to  say  di- 
rectly and  fully  without  useless  verbiage. 
She  can  say  more  in  five  minutes  than 
most  men  can  tell  in  an  hour's  hard 
talking. 

Ikit  the  principal  visible  characteristic 
of  this  unusual  building  contractor  is  her 
(|uiet  charm.  No,  no!  not  the  society 
■charm."  nor  yet  the  stage  variety :  but 
just  the  kindly,  considerate  good  nature 
that  we  should  like  to  find  exhibited  by 
all  men.  as  well  as  all  women,  in  tlie  ordi- 
nary affairs  of  life;  but  which,  unfortun- 
ately, is  not  so  common  in  the  business 
otfice  as  it  might  be.  Ii  is  precisely  this 
trait  that  is  one  of  the  most  valuable 
assets  of  the  firm. 

In  these  days  of  strikes  and  rumors  of 
strikes  the  ability  to  keep  on  good  terms 
with  the  workmen  generally  makes  the 
difference  between  profit  and  loss,  and, 
perhaps,  ruin.  Here  is  where  woman's 
tact  scores.  In  the  five  busy  years  she 
has  been  in  the  building  business.  Miss 
Durkin  has  never  had  any  labor  troubles. 
Committees  with  grievances  call  on  her 
fjuite  as  often  as  they  do  on  any  other 
building  contractor,  only  they  get  a  very 
different  reception.  When  the  grievance 
is  well  founded,  Miss  Durkin  adjusts  it 
with  a  hearty  cordiality  that  sends  the 
men  back  to  work  highly  pleased  with 
themselves  in  particular  and  with  the 
rest  of  the  world  in  general.  When  the 
demands  are  unreasonable.  Miss  Durkin, 
in  her  kindly,  good  natured,  plain,  tactful 
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SMOOTHEST 
TOBACCO 


In  this  uncertain  world 
all  things  arc  smooth  to 
"the  man  on  the  inside." 


IO*TINS 

Handy 54 bags 
One  pound  glass 
humidor  jars 


BIG 


COMMISSIONS 
FOR   AGENTS 


Technical  World  Magazine  pays  liberally  for 
new  subscriptions.  Its  inducements  are  most 
attractive.  Write  to-day  for  full  particulars  of  our 
terms  to  agents. 


SpzcxkL  A  MoNTffs  Free  Trial 


To  introduce^'-'-^^^^llAr  J^^^''^^:::^  Send  us  your  name  and  address  (no  money)  and  wc  will  mail   you  a 

this  Razor  lo  VOwT— -^'^^^^C^^^fc  D'Arcy's  Vulcan  Razor.     Shave  with  it  for  30  days.     If,  at  the  end  of 

time,  you're  satisfied  it's  the  best  razor  you  ever  put  to  your  face  send 
J!)  us  f  1. 75.  If  not,  send  back  the  razor  and  there  will  be  no  charge. 
Over  80,000  Vulcan  Razors  mailed  out  is  your  assurance  that  you're  not  wasting 
»ime  in  trying  it.  This  special  introductory  offer 
expires  June  15 — it  is  made  only  to  start  Vulcan  users 
in  new  sections  of  the  country — after  above  date,  positively, 
cash  must  accompany  order.  Tell  U9  if  your  beard  is  bard, 
medium  or  soft,  whether  you  want  a  wide,  medium  or  nar- 
row blade — a  round  or  square  point  and  we  will  select  just 
the  razor  for  you~remembei — Send  no  money, 
JOHN  D'ARCY  CO..    Dept.92.St.  Louis,  Mo, 


Get  Our  Catalog  and  Save  Money 

— rock  bottom  prices  on  strops,  bones,  razors,  knives, 
brushes,  shears,  watches,  jewelry,  pipes,  fountain  pens 
—72  big  pages,  illustrating  and  describing  hundreds  of 
cutlery  bargains.  Gives  shaving  instructions — tells 
you  bow  to  strop  and  bone  your  razor.  Send  for  it 
(free)  whether  you  order  razor  or  not.    It's  free. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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VIGOROUS   HEALTH  depends 
on  DEEP  BREATHING 

It  you  are  weak,  aneamic.  always 
nred.  you  are  probably  stan'ms 
— starvinc  for  oxvnen.  D.  C).  Hnr- 
r.ll,  M.  D..  Siiys  tbat  not  one 
n\an  or  woman  in  twenty  bnallies 
deeply  enough,  wliiiii  means  that 
the  system  is  cloaked  with  poison- 
ous matter  which  the  lunRs  have 
not  been  able  to  ri'niove  from  the 
blood. 

LEARN    TO    BREATHE    RIGHT 

Send  for  my  64  page  book  on 
"D.ep  Brcathini;."  It  covers  the 
whole  standpoint,  in  everyday, 
easily  understood  language.  It 
contains  simple  breathing  oxer 
cises.  explained  with  diagrams, 
which  wMI  increase  your  lung 
capacity  in  a  week. 
The  most  widely  read  book  on 
this  subject  that  has  ever  b>-en 
printed.    Dr.  Harrell  calls  it  "The 

Key  to  Constitutional  Str.ngth."    Send  ten  cents,  coin 

or  stamps,  for  a  copy  by  mail,  postpaid. 

PAUL  von  BOECKMANN.  R.  S. 

1705  Terminal    Building.  1  03  Park  Ave..  New  York 


m 


WE  WILL  MAKE  YOU 
PROSPEROUS 

If  you  are  honest  and  ambitioas  write  ns  toda?. 
No  matter  where  you  live  or  what  your  occupation, 
we  will  teach  you  the  Real  Estate  business  by  mail; 
appoint  you  Special  Representative  of  our  Company 
in  your  town:  start  you  in  a  profitable  business  of 
your  own,  and  help  you  make  big  money  at  once.  Can 
arrange  for  spare  time  only  if  desired. 

Unusual  opportunity  for  men  without  capital 
to  become  independent  for  life.  Valuable  Book 
and  full  particulars  free.    Write  today. 

NATIONAL  CO-OPERATIVE  REALTY  CO. 
J-182  Harden  Building.        Washington.  D.  C. 


10  DAYS'  FREE  TRIAL 

We  HhlD  on  approval  without  a  cent  deposit,  freight 
.repaid.  DON'T  PAY  A  CENT  il  you  are  not  satis- 
ixr.i  liter  ubin^  tlie  bicycle  10  days. 
nn  MflT  DIIV  a  bicycle  or  a  pair  of  tires 
UU  NU  I  DUI  from  anyone  at  any  price  until 
you  receive  our  latest  art  catalogs  illustralinz  every 
Ikind  ol  bicycle,  and  have  learned  our  unheard  ot 
prices  and  marvelous  new  offers, 
f%yf  PI'MT  is  all  It  will  cost  you  to  write  a  postal 
UriL  uLU  I  and  everythine  will  be  sent  you  free 
postpaid  by  return  mail.  You  will  get  much  valuable 
mlormation.     Do  not  wait,  write  it  now. 

TIRES,  Coaster-Brake  rear  wheels,  lamps, 
sundries  at  half  usual  prices. 
MEAD  CYCLE  CO.       Dopt.     29       CHICACO 


Time  to 
Build 
Your 
Boat 


tgL        ^L.         Complete  Patterns 

--^^^     ,^^y  and  Instructions 


from  $2  to  $12 


L  complete  parts  for  a  boat,  shaped  and  fitted.  Easy  to  assenible. 
Save  two. thirds  boat  builder's  price.  Satisfaction  guaranteed  or 
your  money  back.  Only  $28  for  complete  Knockdown  Frame  of 
this  23-ioot  motor  boat- 12  passengers— speed  W  to  14  mil's  an 
hour.  This  includes  full-sized  patterns  to  Snish  by.  The  boat 
season  comes  soon,  so 

Write  for  Brooks  Boat  Book 

with  72  pai^es  of  illustrations  and  descriptions  of  row  boats,  canoes, 

tail  and  motor  boats  that  you  can  build.     Address 

BROOKS  MFO.  CO-  8604  Sidnej  St.,  Sagiiuw,  Mick. 


way  makes  tlial  fad  so  clear  that  nothing 
further  is  heard  of  the  matter. 

After  a  man  has  been  in  her  employ 
long  enough  to  know  .son^ething  about 
Miss  Durkin  and  her  ways,  he  generally 
l)uts  an  extra  dash  of  ginger  in  his  work 
just  to  please  the  little  brown-eyed 
woman  who  is  so  amiably  willing  to  play 
the  game  fair.  Consequently  work  goes 
along  day  in  and  day  out  so  smoothly  and 
rapidly  that  Miss-  Durkin,  on  her  weekly 
rounds,  can  see  her  bank  account  swell- 
ing visibly  before  her  very  eyes. 

Miss  Durkin  did  not  become  a  builder 
deliberately  and  with  malice  afore- 
thought. Instead,  she  attended  Normal 
College  in  New  York  City  for  two_  years 
with  a  view  to  teaching,  which  is  not 
even  remotely  associated  with  building. 
But  her  desire  to  teach  waned,  so  she 
turned  to  stenography.  It  just  happened 
that  the  first  position  that  offered  was 
with  a  builder  who  had  an  office  in  a 
shanty,  and  who  seemingly  had  just  about 
as  much  need  for  a  stenographer  as  a 
hen  has  for  fins.  But  he  was  shrewd 
enough  to  think  Miss  Durkin  could  make 
money  for  him;  and  as  the  salary  was 
fair  for  a  beginner  Miss  Durkin  took  it. 
The  builder  was  quite  right  about  his  new 
stenographer's  money  making  possibil- 
ities. She  did  make  money  for  him :  she 
made  him  rich,  in  fact.  Tbat  was  because 
she  was  not  at  all  interested  in  the  clock 
but  was  very  much  interested  in  the 
building  business.  In  explaining  how  it 
happened  Miss  Durkin  said : 

"The  trouble  with  most  women  is  that 
they  will  not  assume  responsibility,  but 
shirk  everything  of  the  kind  consistently. 
I  was  not  only  willing  to  assume  respon- 
sibility, but  I  hunted  for  responsibilities 
to  assume.  When  plans  came  in  I  took 
them  and  studied  them  until  I  knew  all 
about  them.  I  read  up  on^building  laws 
until  I  mastered  them,  too." 

For  seven  years  Miss  Durkin  not  only 
did  her  own  work  as  stenographer,  but 
she  did  other  people's  work  when  they 
were  not  looking  until  she  made  herself 
indispensable.  Incidentally  she  learned 
every  angle  of  the  building  business  most 
thoroughly.  When  she  stopped  working 
on  salarv,  she  was  getting  $50  a  week, 
which  is'  rather  high  for  a  stenographer. 
Her  last  employer  had  promised  to  allow 
her  an  interest  'in  the  business.    When  he 
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WHAT  was  sought  for  at  the 
time  of  the  Hughes  Insur- 
ance Investigation  in  1905  has 
come  to  pass,  namely,  a  decisive 
redittticui  in  the  cost  of  life  in- 
surance. 

Anyone  now  desirinp  sound 
protection  can  walk  mto  the 
office  of  the  Postal  Life  Insur- 
ance Company,  or  write  a  letter 
to  it  and  deal  direct,  thus  becoin- 
ing  his  own  agent  and  saving 
for  himself  the  agent's  commis- 
sions each  year. 

For  seven  years  the  doors  of 
the  Company  nave  been  open  for 
personal  appUcati*jiis,  and  the 
Government  postal  facilities 
have  been  employed  by  the  pub- 
lic to  citt  out  agency  expense. 

As  a  matter  of  fact,  it  is  this 
same  agency-expense  that  has 
burdened  and  wealcened  ino7-e 
than  one  company. 

The  Postal  Life  has,  indeed, 
absorbed  two  such  companies 
and  saved  their  policyholders 
from  serious  loss. 


V    ">•    ^» 

MORE  than  l,6fl0  people  were 
accepted  last  year  for  m- 
surance  in  the  Postal— k'/Z/jok/ 
agents. 

The  first  year,  Postal  policy- 
holders receive  a  guaranteed 
commission  -  dividend  corre- 
sponding to  ivhat  other  compa- 
nies pay  their  agents,  less  the 
moderate  advertising  charge. 

In  subsequent  years  policy- 
holders can  deduct  the  entire 
agent's  renewal  commission  of 
7H%  and  an  office-expense  saving 
of  2%,  making  up  the 

Annual  Dividend  of 


Guaranteed  in  the  Policy 

And,    in     addition,    the    Postal 
pays,  every  year  ^after  the  first, 


contingent    'dividends    that  are 
earned  by  the  policy. 

V.  V  ^• 
Write  and  find  out  the  exact  sum  the 
Company  will  save  you  on  any  stand- 
ard form  of  contract — Whole  Life, 
Limited  Payment  Life  or  Endowment. 
No  agent  will  be  sent  to  visit  you: 
the  Postal  Life  dispenses  with  agents. 
Call  at  the  office  or  write  for  full 
official  information.  Simply  say: 
Mail  me  insurance-particulars  as  per 

advertisement  in 
TECHNICAL  WORLD  for  April  Jst 

In  your  letter  be  sure  to  give: 

1.  Your  full  name. 

2.  Your  occupation. 

3.  The  exact  date  of  your  birth. 


THE  Company  receives  appli- 
cations from  citizens  of 
cve7y  State.  It  is,  in  truth,  an 
interstate  institution,  but  it  is  not 
subject  to  the  expensive  exac- 
tions of  the  various  States. 

To  these  exactions  agency  com- 
panies are  properly  subject  be- 
cause they  establish  branch-offices 
throughout  the  country ,thus  mak- 
ing themselves  liable  to  taxes, 
licenses  and  fees  imposed  by  the 
laws  of  forty-odd  different  States. 

But  any  citizen,  wherever  lo- 
cated, who  deals  with  the  Postal 
Life,  exempts  his  premium,  not 
only  from  agency -expense  but 
from  onerous  State  requirements. 

TheCompant  'sHea  IthBureau 
also  brings  about  an  important 
insurance  economy  through  the 
distribution  of  helpful  printed 
matter  on  health-preservation. 
Policyholders  may  also  have  one 
free  medical  examination  each 
year,  so  as  to  detect  incipient 
disease  in  time  to  check  or  cure 
it,  thus  materially  reducing  mor- 
tality and  increasing  dividends. 


STRONG  POSTAL  POiNTS 

First:      Old-line  legal-re- 
eerve  insurance — Dot   fra- 
ternal or  aasessmeot. 
Secoad :    Standard  policy 

r^ic>-irj,nowS10,000.000.  In- 
suraiue  jw/L^yteJSO. 000,000. 

Tbfrd;  Stamlard  policy 
provision.";,  approved  by  Uio 
State  iDSuranco  Departmeot. 

Fourth:  Operateg  under 
Btrict  State  requirements 
and  subject  to  tlio  tjnited 
Stated  postal  authorities. 

Fifth:  High  medical 
stanxLards  in  the  aelecUoa  o£ 
rifiks. 

S\\ihxPolioyhotd  ersf 
Eealth  Bureau  arranges  one 
free  medical  examjnatioa 
eacti  jear,  if  desired. 


Postal  Life  Insurance  Company 


WK.  B.  UAIbOm:,  Fxesldent 
P*^     35  Kaesau  Street  NEW  70BX 


i 
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Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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Made  $30  First  Day 

n.    H:isli,i.   of    Hell    bliiiid.    N<\vf..uiu!l:iiiil.    ,li<l 
this  wiih  our 

CHAMPION 
Minute   Photo   Machine 

Thai  bicMiTK-rs  mrtkr  suih  pri^tii  at  ilif  stnn, 
utiows  cliat  DO  experieace  ia  needed  in  this  won- 
derful moiicy-makine  business.  Robt.  Buck. 
Willow  Hiil.  Pa..  to<»k  in  S.^5  in  oncdav.  Bcrn.iril 
Bakrr.  Holhrook,  Neb..  52^.90.  Jas  F.  Weiule. 
Ashtoti.  Idaho.  S26.  C.  V.  Lovett.  Ft.Meadr,  Fla.,  made  S50  in  one  day. 
These  tcstinioniats  arc  iust  a  few  of  many  hundreds  we  have  on  file. 

Pictures  in  Post  Cards  and  on  Buttitns  all  the  rage  at  Fairs.  Carnivals. 
Picnics.  Resorts,  Schools,  Depots.  Factories,  on  Streets — anywhere — 
everywhere.  Our  Champion  Camera  lakes  pictures  size  2Kx?i-a. 
iHxZH  and  buttons.  Finishes  complete  photo  in  30  seconds:  200  an 
hour.  No  dnrk  room.  Easiest,  quickest.  biKgest  nioney-inaker  knitwu. 
StiiaU  investment.  About  85c  profit  on  each  dullar  vou  tak^'  in.  He  your 
OWD  bosiU     Write  at  once  (or  Free  Book,  Testinn-niils  an'i  Liberal  ORcr. 

AMERICAN  MIM  TK  I'llOTO  (  <>. 
iZl4    OKtleii  Ave..    D»pt.    I:UI.  <lih;i;:<.,    IIHm.is 


SEND  FOR  MOTOR  CYCLE  CATALOGUE 


Three  great  Pope  features 

Ovcrhuadvalv.'  Motor  —  more  power 
and  speed.  Rear  Spring  Suspension, 
helical  expansion  type,  insures  comiort. 
Sprinc  Fork  absorbs  vibration. 

Model  H      ■  "Lightweight' •      $166 

Model  K        "The  Big  4'         $200 

Model  M  "5h  p."  $216 

Model  L  '"Twrn-  $260 

Get  the  details.     Write  today. 

THE   POPE  MANUFACTTIRING  COMPANY 

504  Capitol  Ave  .Hartford,  Conn. 

Makers  of  Pope  BKyties     Catalog  Free. 


ppe  qualiiy 
lias  neVer 
been  -  -  - 
questioned 


•OPE 

MpiDR  CYCLES 


Tu rn  You r  Row  Boat  I  n to 

fX    A  Launch  With  This 

J  t   2  KPAH^^gAN  Engine 


^■A  nflXK?  K^peciRlly  desiftned  for  row  boat?,  canoes  and 
■■■  IKV*^  launches  up  to  21)  feot  long.  Just  the  thing 
S^^Bp^V  for  a  ti^hint;  boat.      IE  desired  can  be  run  slow 

^^^v  enough  to  troll.    No  reverse  pear  ne(*ded.    Engine 

^^^  can  be  reversi'd    without  stoppint;.     Starts  without 

cranking.  Guaranteed  for  life.  Bold  on  30  days' trial. 

$  1 25  Buys  This  "American  Specieil"  1 6  Foot  Launch 

Seals  7  to  9  penplo.  Elegantly  finished.  Embodies  engine  described 
above.  Just  the  thing  for  summer  homes.  Send  for  engine  catalog  describ- 
ing completo  line.     Also  boat  circular.     Write  today. 


American  Engine  Co.,  473  Boston  St.,  Detroit,  Mich. 


HAPPY  MARRIED  LIFE 

Realize  bappioeu.  streogth  and  power  through  exact  knowledge  of 

SEX  SCIENCE 


This  book  is  the  life 
work  of  the  well 
known    physician. 

Dr.  J.  H.  Greer 

who  has  studied  world 
wide  conditions  and 
gives  in  bis  book. 
Sex  Science. "the  rc- 
sujts  of  20  years'  study. 
It  is  written  in  non- 
medical tenns — any  one 
can  undestand  it. 


Every 
young  man 

should  read  it. 
Every 
married  man 
should  read  it. 
Every 

young  woman 
should  rean  it. 
Every 
married  woman 
should  read  it. 


^'l  in  anr  vahtme — indixid.      friie.  clAh   bourtd.  $1.00,  PostpdiJ, 
Money  Back  if  Not  ^ati(.fied. 
Hicks  PublishiDg  Co..  Dept.  N.  64  W.  Randolph  St.,  Chicago.  ID. 


failed  to  keep  the  prt)niisc,  she  hunted  up 
a  new  job. 

.Seeins>-  an  advertisement  for  bids  on  a 
nurse's  liome  in  P>ro(iklyn,  Miss  Durkin 
stu(Hed  tlie  specifications,  made  her  esti- 
mates, and  put  in  a  bid.  She  got  the 
contract,  a  matter  of  three  hundred  thou- 
sand dollars.  The  work  was  put  through 
on  schedule  time  to  the  entire  satisfaction 
of  the  authorities.  After  that  the  rest 
was  ea.sy, — that  is,  as  easy  as  anv  com- 
jietitive  bn:;iness  can  be,  which  is  another 
way  of  saying  that  Miss  Durkin  studies 
desirable  jobs  carefully  and  avoids  the 
other  kind.  Figures  closely,  often  work- 
ing until  ten  or  eleven  o'clock  at  nighfr, 
and  thus  contrives  to  land  all  the  con- 
tracts she  can  take  care  of.  Indeed, 
things  are  coining  her  way  so  fast  that 
a  year  ago  she  took  her  former  super- 
intendent into  partnership,  the  press  of 
work  necessitating  this  step. 

Pursuant  to  her  settled  policy  of  find- 
ing out  all  there  is  to  know  about  her 
business.  Miss  Durkin  early  discovered 
that  the  New  York  Board  of  Education's 
building  plans  were  always  prepared  with 
absolute  accuracy  and  completeness  ;  that 
the  Board's  inspectors  really  knew  their 
business  and  attended  to  it ;  and  that  pay- 
ments were  made  promptly ;  that  alto- 
gether Board  of  Education  contracts 
were  highly  desirable.  Therefore  she 
decided  to  pay  particular  attention  to 
school  buildings.  She  has  paid  attention 
to  such  good  purpose  that  she  has  built 
no  fewer  than  fifteen  schools  for  the  City 
of  New  York.  At  the  present  time  she 
is  putting"  up  Public  School  No.  39  in  the 
Borough  of  the  Bronx  to  cost  $250,000. 
Her  other  work  now  in  hand  includes 
St.  John's  Guild  House  for  Sea  View 
Hospital  at  New  Dorp,  Staten  Island,  to 
cost  $150,000,  and  St.  Peter's  rectory  to 
cost  $35,000.  .\11  these  are  fireproof, 
up-to-the-minute  buildings.  Altogether 
she  has  six  hundred  men  in  her  employ. 
E.xcept  for  a  weekly  tour  of  inspection, 
her  time  is  spent  at  her  office  in  a  hand- 
some modern  building  right  in  the  heart 
of  things  in  New  York.  Perhaps  another 
exception  should  be  added,. for  Miss  Dur- 
kin is  an  ardent  automobilist.  Her  week 
ends  are  spent  on  the  fine  roads  within 
reach  of  the  city  where  she  drives  her 
own  car. 

No,  her  se.x  is  no  handicap  in  the  build- 
ing business. 
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Have  You  A  Camera? 

If  so,  like  all  other  photo^aphers,  you  must  have  had 
all  kinds  of  troubles  and  tribulations  in  working  it.  It 
is  extremely  unsatisfactory,  when  you  have  tried  to 
take  a  photograph  of  some  scene  or  object  that  is  never 
likely  to  come  within  the  ran(?e  of  your  vision  again, 
to  get  a  failure.  When  you  bought  your  camera  you 
got  an  instruction  book,  and  perhaps  the  clerk  in  the 
store  gave  you  a  little  information,  but  after  that  you 
had  to  go  it  blind.  Perhaps  you  have  bought  some 
photographic  magazine,  and  found  most  of  the  articles 
in  it  far  over  your  head,  written  for  the  fellow  who 
knows  it  all.  who  has  a  fine  lens  and  a  fWie  camera  and 
everytiiing  possible  to  work  with.    Now  try 

Popular 
Photography 

"The  Magazine  That  Shows  You  How" 

Radically  different  from  any  other.  Tells  exactly 
how  to  do  the  things  which  every  photographer  wants 
to  do.  Thoroughly  practical,  written  in  simple  lan- 
guage, boiled  down  to  absolute  and  essential  facts. 
With  every  picture  we  publish  exact  details  as  to  how 
it  was  made — plate  or  film,  camera,  exposure,  developer 
■ — every  detail  which  will  enable  you  to  go  out  and  do 
the  same  thing  over  again.  The  subjects  of  these  pic- 
tures are  of  everyday  life  and  the  things  that  interest 
everybody — portraits,  pets,  flowers,  landscapes,  home 
scenes— subjects  full  of  human  interest  and  which  tell 
stores. 

Ir  is  impossible  for  us  fully  to  describe  this  maga- 
zine, and  you  must  see  it  to  know  how  good  it  is.  We 
call  it 

The    Magazine    That 
Made  Good  In  A  Month 

We  wouM  likf  f  i">  st-iul  von  nil  sjimplp  copies,  but  this  is 
impossihl.'.  W.-  [iriiLt.  .J  .^(MUlof  the  first  Tuimbfr.  6.'jU(J  of  the 
eefond  nunil-t-r,  TuiK)  of  tlie  tliini  mmil>Hr.  7,.')0(i  of  the 
fourth  numljcr,  but  every  one  hits  gonn  out  of  print  v\  ithin 
three  days  al'ter  publication.  We  cimnot  furnish  any  of 
the  earlier  numbers,  and  we  cannot  send  any  sample 
copies;  but  we  iire  yoing  to  extend  to  the  readers  of  the 
TErHNirAL  World  for  one  month  only,  the  same  offer  that 
we  gave  to  our  charter  subscribers.  Tlie  regular  price  of  t}ie 
magazine  is  SI  a  >  e;ir.  and  it  is  pood  \ahie  for  the  niom-.v; 
but.  if  you  will  send  in.  with  the  coupon  printed  b?lov\, 
BO  cents  for  one  year  or  SI  for  two  years,  we  will  enter  .\our 
subscription  forthe  time  you  specify,  besinnins  with  the 
first  number  published  after  its  receipt.  If  you  do  not  want 
to  mutilate  your  magazine,  just  say  you  saw  the  offer  in  the 
Technical  World,  and  if  any  of  your  friends  want  to 
subscribe  on  the  same  terms,  they  are  jM;  liberty  to  do  so. 
but  it  must  be  before  May  1.  Send  the  subscription  witli 
money  order,  express  order,  bills,  check,  coin,  or  stamps  to 

POPULAR  PHOTOGRAPHY 

1201  Pope  Building  BOSTON,  MASS. 


This  coupon  must  be  used  before  May  1 

Popular  Photography, 

1201  Pope  Building,  Boston.  Mass. 

Gentlemen:  Inclosed  find]  ^  ^i"^"^']"!^  I- for  which  please 
enter  my  subscription  for  Poptikir  Photography  for 
J  twenty -Vuur  f  ^^'^"*^'*  beginning  with  he  current  issue. 
Postage  free  in  the  United  States,  and  also  to  Mexico, 
Oubaj  Porto  Rico,  Canal  Zone.  Philippines.  Hawaii, 
Tutuila.  Guam,  and  Shanghai. 

Canadian  Po^ta^e.  25  cents  per  year  extra.  Forel„a 
Postage.  00  cents  per  year  extra. 

Name 

Street  ob  Box 

City  OB  Town 

State  


$5,000  a  Year 
from  Ten  Acres 

With  Six  Months  Vacation 


indc' 

pendence 

and  a 

Competence 

for  Life 

Five  Thousand  Dollars  a  Year 

net  income  from  ten  acres  of  matured  apple  and  cherry 
orchard  in  the  frostlcss  and  ivormlcss  Bitter  Root  Valley  with 
a  home  and  six  months  vacalton  annually  in  one  of  the  most 
magnificiently  endowed  natural  environments  on  the  Crea- 
tor's footstool,  vJiihgof  links,  hunting,  fishing  and  mountain 
chmbing  and  with  neighbors  of  culture,  education  and  refine- 
ment—is the  opportunity  we  offer  you. 

We  believe  you  will  investigate  this  opportunity  because 
this  appeal  for  investigation  is  directed  to  broad-minded  and 
sensible  readers,  living  in  an  age  of  scientific  progress  which 
has  made  the  impossible  of  yesterday  the  reality  of  today. 
This  is  7mt  an  ofler  of  something  for  nothing.  It  is  an  oppor- 
tunity for  you  to  make  an  immensely  profitable  compact 
based  on  mankind's  partnership  with  Nature.  Wearenoio 
growing  more  than  three  thousand  acres  of  fruit  trees,  one  to 
three  years  old,  fjr  satisfied  customers  who  would  not  consider 
selling  their  orcluirds  at  a  large  advance  over  their  cost, 

$5,000  Yearly  For  Life  From  Ten  Acres 

A  Bitter  Root  Valley  apple  orchard  bears  commercially  i.i 
its  fifth  year.  Ten  acres,  fully  developed,  should  be  capable 
of  returning  you  during  early  maturity,  strictly  net,  a  profit  of 
$2,000  to  $5.0U0  yearly.  Beginnmg  with  the  10th  year  from 
planting,  judged  by  experience  of  others,  10  acres  should  net 
you  an  income  of  $5,000  yearly  and  employ  only  half  your  time. 

If  you  have  a  fair-sized  income  now  and  are  willing  to 
improve  your  condition,  you  do  not  need  much  capital  to 
possess  one  of  these  big-paymg  orchards. 

Our  Proposition  and  Plan 

briefly  stated  is  this:  We  will  sell  you  a  CHOICE  10-ACRE 
ORCHARD  HOME  TRACT  (spring  of  1913  planting)  best 
standard  varieties  ^PXi\es  znd  chervX&s— with  the  Company's 
definite  ivritten  contract  to  care  for  and  develop  your  orchard 
under  expert  horticultural  supervision  for  five  full  growing 
seasons  from  date  of  planting,  including  all  land  taxes  and 
irrigation  charges.  You  may.  if  desired,  assume  personal 
charge  of  your  orchard  at  any  time  and  secure  a  refund. 

The  land  should  easily  become  worth,  conservatively 
stated,  in  fair  comparison  with  other  improved  land,  $1,000  an 
acr".  There  is  a  clean  profit  to  you  of  100  per  cent  on  a  5-year 
investment  to  count  on  at  the  outset.  Only  a  $300  cash  pay- 
ment required  now  to  secure  your  orchard  tract— balance  m 
easy  payments  divided  over  a  ten-year  period.  Your  pay- 
ments for  the  first  few  years  are  practically  ALL  the  cash 
outlay  you  will  have,  a.s  your  orchard  tract  should  meet  all  pay- 
ments falling  due  while  in  commercial  bearing  period  and  yield 
you  a  handsome  profit  besides.  Our  reservation  plan  provides  for 
inspection  of  tlw  land  by  you,  and  VOW  money  back  if  dissatisfied. 

INVESTIGA  TE  by  using  this  coupon  TODA  r-^ 

BITTER  ROOT  VALLEY  IRRIGATION  CO. 

81<>-sl»  First  National  Bank  Building,  Chicago,  U.S.A. 
Robert  S.  Lemon.  General  Sales  Manager 

Please  send  me  futl  informal  ton  concerning  your  Riv<rrview 
Orchard  Tracts  in  Bitter  Root  Valley. 


Name 

Street  No.  or  Rural  Koute^ 
Town 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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This 
Canoe 
is  a 

Master- 
piece 


The  test  of^^: 
a  canoe  is     <? 


not  its  looks. 
Will  it  pad- 
dle true?     Is  it  light  or  does  it  drag 
your  arms  out  ?    Will  it  last  ?    The 


Ca 


wwnta/we 


answers  every  canoe  query  lOC^  perfect. 
Beautifully  proportioned,  beautifully  bal- 
anced. Light  as  a  feather.  True  as  an  arrow. 
Known  the  world  over  for  fine  construction 
and  reliability.  It  is  built  by  experts.  All 
planks  are  long  lengths,  fastened  at  each  rib 
with  4  copper  tacks,  clinched.  Agents  every- 
where show  "Old  Town  Canoes."  3000  in 
stock  here  insure  prompt  deliveries.  Write 
f  orillustrated,  descriptive  catalog.  Sentfree. 

OLD  TOWN  CANOE  CO., 

;-..."  V     1224  Middle  St.,  Old  Town,  Maine.  U.  S.  A. 


NO-BATTERY  ELECTRIC  BELLS 


GEMERATOI 
•  2"x3: 


.wireo-.to-;k^v1 

'^  -  -POINI^ 


"-^o  ;f^M's/;oiviv^R)''0 


SAVETRbu;;t^:;PERMANENT-6AVEi;, 


Sent  Complete  $3.50.    Satisfaction  Guaranteed. 
SEARLES  ELECTRIC   CO. 

11S6  Monadnock  BIk.,  Dept.  20,  CHICAGO 


HESSi^LOCKER 

The  Only  Modem,Sanitary 
STEEL  Medicine  Cabinet 

orlocker  finished  in  snow-white, baked 
everlasting  ena:.iel,  inside  and  out. 
Beautiful  beveled  miTTor  door.  Nickel 
plate  brass  trimmings.  Steel  or  glass 
shelves. 

Costs  Less  Than  Wood 

Never  "warps,    shrinks,    nor    swells. 
Dust  and  vermin  proof,  easily  cleaned. 

Should  Be  In  Every  Bath  Room 

Four  styles — four  sizes.    To  recess  in 
wall  or  to  hang  outside.    Send  forillus- 

trated  circular. 

The  Bece»sed  Steel  HESS,  911  L  Tacoma  BIdg.,  Chicago 
ile<Uciae  Cabloet  Jfo^raitf  ^tee^Fumocca.        Free  Booklet- 


"People  do  not  care  who  or  what  you 
are  if  you  do  your  work  according  to 
contract,"  said  she.  "The  work  speaks 
for  itself.  It  is  all  the  recommendation 
you  need.  In  order  to  ij;-et  contracts  all 
you  have  to  do  is  to  put  in  the  lowest  bid. 
Then,  if  your  financial  hacking  is  all 
right,  the  work  is  awarded  you  without 
the  question  of  sex  or  other  irrelevant 
matters  being  raised." 
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BRIDGE  THAT  TELESCOPES 

By  LAIR  H.  GREGORY 

<<IT  can't  be  done,"  expert  bridge  engi- 

*■  neers  told  Constructing  Engineer 
Cieorge  W.  Boschke,  when  he  proposed, 
three  years  ago,  to  build  a  double-decked 
steel  bridge  across  the  Willamette 
River  at  Portland,  Oregon.  He  planned 
to  have  a  draw  of  the  vertical  lift  type, 
with  the  lower  draw  span  so  constructed 
that  it  could  be  telescoped  into  the  upper 
and  operated  independently  of  it.  This 
was  where  the  "impossible"  came  in. 

But  Boschke  went  ahead  with  his  plan 
and  today  the  completed  bridge  is  one  of 
the  engineering  marvels  of  the  world. 

This  huge  draw  structure  is  really  two 
elevators,  hung  between  two  high  steel 
towers  and  balanced  by  enormous  con- 
crete counterweights.  Thty  work  on 
exactly  the  same  principle  as  that  on 
which  the  electric  elevators  in  any  mod- 
ern skyscraper  are  run. 

The  lower  deck,  over  which  the  rail- 
road traffic  passes  on  two  tracks,  is 
Elevator  No.  1.  The  upper  deck,  made 
to  accommodate  street  car,  pedestrian 
and  vehicle  traffic,  is  Elevator  No.  2. 

In  their  normal  position,  the  lower 
deck  is  twenty-two  feet  above  the  low 
water  mark  of  the  river,  and  the  upper 
deck  nearly  seventy-five  feet.  By  means 
of  a  seemingly  complicated  system  of 
cables  and  concrete  counterweights,  the 
lower  deck  can  be  raised  forty-six  feet 
until  it  is  flush  with  the  bottom  of  the 
upper  deck,  all  without  disturbing  traffic 
crossing  the  upper  deck. 

The  superstructure  of  the  upper  deck 
is  built  of  hollow  steel  columns,  within 
which  run  cables  that  hold  up  the  col- 
umns supporting  the  lower  deck.  When 
the  lower  span  is  to  be  raised,  these 
cables  pull  the  lower  columns  up  through 
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Deal  With  Corns 

In  This  Efficient,  Scientific  Way 


Don't  treat  them  in  the 
old  ways — as  our  mothers 
treated  theirs. 

Don't  pare  them.  Don't 
use  liquids.  Don't  use 
ancient  forms  of  plasters. 

A  famous  chemist  has 
evolved  a  way  to  terminate 
a  corn.  And  that  way  now 
is  used  to  end  a  million 
corns  a  month. 


Simply  do  this: 

Apply  a  Blue-jay  plaster.  Right  from  that 
instant  you  cease  to  feel  the  corn. 

la  48  hours  take  off  the  plaster  and  lift  out 
the  corn.  No  pain,  no  soreness,  no  discomfort. 
And  the  corn  is  gone  for  good. 

It  seems  almost  impossible.  Yet  35,000 
corns  a  day  are  taken  nut  in  this  way.  And 
you  can  prove  it  in  two  days,  at  a  cost  o£  15 
cents. 


(377) 


A  In  the  picture  is  the  soft  B  &  B  wax.    It  loosens  the  com. 
B  stops  the  pain  and  keeps  tlie  wax  from  spreading. 
C  wraps  around  the  toe.     It  is  narrowed  to  be  comfortable. 
D  Is  rubber  adhesive  to  fasten  the  plaster  on. 

Blue=jay  Corn  Plasters 

Sold  hj  Druggists — 15c  and  25c  per  package 

Sample  Mailed  Free.    Also  Blue-jay  Bunion  Plasters. 
Bauer  &  Black,  Chicago  and  New  York,  Makers  of  SurgicaJ  Dressings,  etc. 


CUFFS  ANP  BOSOMS 


A  New  Collar  for  Less  Than 
the  Cost  of  Laundering 

You  can  buy  a  box  of  10  Linene  collars 
for  25  cents  at  the  stores  or  we  will  send 
you  a  box  by  mail  for  30  cents  in  U.  S. 
stamps.  Sample  collar  by  mail  free. 
You  can  reverse  a  Linene  collar  and  wear 
it  both  sides  for  a  cost  of  only  13^  cents 
per  side.  Then  throw  it  away.  Try  it. 
State  size  and  style. 

Beautiful  Catalogue  Free 

REVERSIBLE  COLLAR  CO. 
Dept.  W  Boston,  Mass. 


Easy 
Cutting! 


Vft^        Easy  cutting 

is  perhaps  the  most 
important  characteristic  of  the  die 
stock  shown  here  but  it's  only  one  of  many 
distinctive  features   to   interest  you  in  the 


OSTER 


Matchless  3B 
DIE   STOCK 

For  instance,  the  dies  are  receding  and  neither  the 
dies  nor  guides  require  changing.  Wide  adjustment 
enables  you  to  thread  all  sizes  of  pipe  from  1  to  2inch 
with  one  set  of  dies.  No  bothersome  bushings  to  ad- 
just nor  other  loose  parts  to  trouble  you.  This  is  ab- 
solutely the  only  stock  fitted  with  a  Patented  Chip 
Shield  which  prevents  chips  from  clogging  the  leader- 
screw  and  wearing  away  the  thread. 

The  Oster  Matchless  3B  is  one  of  the  famous  Oster 
Bulldog  Line  of  hand,  belt  and  motor  operated  pipe- 
threading  tools  which  includes  an  easily-operated, 
thoroughly  tested  tool  for  every  use.  Twenty  years 
experience  means  accurate  construction  at  reasonable 
prices.  Let  us  know  your  need  and  we  will  suggest  a 
suitable  tool. 

Just  off  the  Press  — free  booklet 
containing    eight    actual    letters 
between  the  Oster  Mfg.  Company  and  a  Matchless 3B 
user — an  unusually  interesting  pipe-thread- 
ing story.    Sent  free  with  complete  catalog 
by  return  mail.    Use  the  coupon  now. 

THE  OSTER  MFG.  CO. 

1963  Eut  61<t  Street,  Cleveland,  Ohio,  U.  S.  A. 


Booklet  Free. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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ThCDraincd  Man  Directs" 


y  In  every  line  of  work  there  are  two  classe'  oi  incn— the  "I.RAD-^ 

#  KR:5'  and  the  "FOLLuWHRS.  ■  Tlie  maa  who  "leads,"  who  I 
"directs"  the  work  is  no  better  tim.taraemallv  than  his  fellow-workmen 
who  call  him  "boss'"— but  his  "Sl'ECIAI.  TRAINING'*  gives  him  this 
leadership.  Decide  NOW  to  become  "specially  trained"— to  be  the 
man  who  "directs."  You  can  have  at  your  command  the  expert  advice 
of  a  corps  of  Civil  Engineers — the  absolute  answer  to  every  question 
which  confronts  you  in  your  work,  if  you  own 

The  Complete  Cyclopedia  of 

Civil  Engineering 

This  great  cyclopedia  is  NOT  a  collection  of  theories,  but  the  actiKil, 
tried  and  tested  experience  of  the  greatest  engineers  the  world  has  known. 
It  contains  more  up-to-date,  accurate,  money-saving  information  on  all 
branches  of  Civil  Engineering  than  you  can  find  in  any  other  set  of  books. 
It  is  written  in  a  clear,  coiKise  and  comprehensive  manner— printe<l  on 
uood  book  paper  —  new  tvpe.  Easily  read  and  understood.  These 
Volumes  are  handsomely  bound  in  half-Morocco — 3900  pages — over  JOOO 
illustrations,  folding  maps,  diagrams,  etc. 

Besides  the  strictly  techni.al  knowledge,  you  will  receive  valuable 
information  on  the  handling  utiuenaiKl  gencraltraining  in  "leadership.  " 


Some  of  the  Important  Subjects  Covered  ■ 


plane  Survejrmg— Mechanical  Orating— Ploding  and  Topography— Railroad  En- 
gineering—  Sialics— Strength  ol  Materials-  Rool  Trusses-  Mill  Building  Con- 
slruction  ^Cost  Analysis  in  Relation  to  Engineering  -  Masonry  and  Reinforced 
Concrete  —  Steel  Construction— Practical  Problems  m  Conslruclion  ~  Bridge 
Engineering—  Highway  Conslruclion  —  Hydraulics -~  Waler  Supply  —  irrigation 
Engineering— Water  Power  Development  -Sewers  and  Drains^House  Drainage 
and  Sanitation- R»er  and  Harbor  Improvement. 


Examine  These  Books  Free  of  Charge — 
Just  Mall  the  Coupon 

We  want  you  to  see  this  magnificent  set  of  books— we  want  you  to 
examine  them  at  your  leisure.  If  yuu  sign  and  mail  the  coupon  today, 
the  complete  eight  volumes,  not  a  sample  volume,  will  be  sent,  express 
prepaid,  for  seven  days'  free  examination;  returnable  at  our  expense  if 
they  do  not  contain  the  information  you  want.  If  you  do  decide  to  keep 
them,  pay  S2.00  seven  days  after  receipt  and  then  $2.00  a  month  until 
you  have  paid  the  special  introductory  price  of  J24.80. 

$12.00  Consulting  Membership  Free 

With  every  set  is  included  a  year's  Consulting  Membership,  regular 
value  Sl-IOO  entitling  you  to  the  free  advice  of  a  staff  of  Civil  Engineer- 
ing Experts.  This  will  give  you  practical  help  in  handling  working 
problems  which  are  too  specific  to  betaken  up  in  detail,  in  the  Cyclopedia. 
There  will  be  no  limit  to  this  seivice.  A  smgle  problem  solved  ior  you 
might  he  worth  more  than  the  first  cost  of  the  books. 

American  School  of  Correspondence 
Chicago.  U.  S.  A. 


FREE  OFFER  COUPON  I 

I  American  School  ol  Correspondence,  Chicago,  U.  S.  IL 

Please  send  Cyclopedia  oi  Civil  Engineering  for  7  j 
days'    FREE  examination.     I  will  send  J3  within  7  | 
days  and  S2  a  month  until  1  have  paid  $„'4.80,  other- 
I  wise  I  will  notify  you  and  hold  the  books  subject  to  I 
I  your  order.    Title  Dot  to  pass  until  fully  paid. 

T.W.4.13  I 

I  Name 

I  Address 

Employer  ... 
'  Occupation  . 


llic  luilldw  iii)])cr  ones  uiilil  llif  lower 
bridleway  is  veritably  telescoped  into 
the  one  alxjve. 

Then,  if  desired,  the  two  elevators, 
now  as  one,  can  be  lioisted  upward  until 
they  rest,  164  feet  above  the  Willamette 
River — space  enousjjh  for  ocean-going 
vessels  to  pass  beneath  with  jjlenty  of 
clearance  for  the  tallest  masts. 

The  bridge  was  built  thus  to  eliminate 
the  great  delay  and  congestion  incident 
to  opening  and  closing  the  old  fashioned 
swinging  draw  spans  that  rest  on  piers  in 
the  center  of  the  draw  opening.  \n  Port- 
land, a  busy  seaport  town,  the  draws 
every  day  are  opened  anywhere  from 
fifty  to  134  times.  Most  of  these  open- 
ings are  for  small  tugs  and  river  steam- 
ers, which  can  jjass  literally  through  the 
new  bridge  by  the  lifting  of  the  lower 
deck,  while  traflic  above  is  undisturbed. 

W'here  the  old  drawbridges  require 
from  five  to  ten  minutes  to  be  opened 
and  closed,  both  s])ans  on  the  new  bridge 
can  lie  raised  to  their  extreme  height  and 
lowered  into  place  for  traffic  again  in 
two  minutes.  The  huge  draw  structure, 
which,  with  its  operating  machinery, 
weighs  over  4.000.000  pounds,  is  so 
neatly  balanced  that  it  costs  less  than  five 
cents  to  lift  and  lower  it. 

This  task  is  performed  entirely  by  elec- 
tricity. To  do  the  work  there  are  four 
big-  motors,  each  of  20&-horsepower. 
One  motor  runs  the  lower  deck,  another 
the  upper  deck,  while  the  other  two  are 
held  in  constant  readiness  to  be  shunted 
into  service  in  emergency. 

FOR   HOLD-UP  MEN 

'TTllE  p(_)cket  flashlight,  an  instrument 
•■■  which  might  be  useful  in  discourag- 
ing hiild-up  men,  has  been  devised  by  a 
German  inventor.  It  is  shaped  like  a 
pocket-size  automatic  revolver,  has  regu- 
lation gun  metal  finish,  and  looks  so 
much  like  the  real  thing  that  if  it  were 
pointed  at  a  man  he  would  throw  up  his 
hands  without  hesitation.  Pulling  the 
trigger,  however,  results  in  no  explosion 
but  in  the  projection  of  a  ray  of  light 
from  the  muzzle  of  the  "gini."  A  stand- 
ard battery  is  carried  in  the  handle. 

It  may  be  a  dangerous  thing  to  "sport", 
however,  if  the  hold-up  man  should  "call 
the  bluff". 
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HEN   he    sees 
he  is  satisfied. 


the  Irwin    stamp    of  sure  quahty, 
That's  the  bit  he  wants. 


He  wants  the  Irwin  because  he  has  to  have  a  bit  which 
will  cut  sure  and  true  into  the  hardest  wood,  or  knots; 
which  will  not  clog;  which  will  not  tear  the  softest  wood. 

He  is  a  mechanic  and  knows  that  the  hand-filed  sharp 
edges  of  the  Irwin  will  never  fail.      He  kno-vs  that  the 

IRWIN  BIT 

— being  of  uniform  strength,  made  of  one  piece  of  flawless  extra  high-grade 
crucible  auger-bit  steel,  and  tempered  by  the  secret  Irwin  process,  will 
never  bend  or  break  where  twist  and  shank  unite. 

He  cannot  afford  to  experiment.  Neither  can  you.  If  your  dealer  hasn't 
Irwin  Auger  Bits,  write  us  direct.  The  Irwin  is  bound  to  satisfy  you.  It  is 
the  only  solid-center-stem  bit  made  in 

6,500  Styles  and  Sizes 

— for  every  purpose — so  you  are  sure  to  find  jus^  exactly  what  yoa  need  in 
the  Irwin  line.     If  not  satisfactory,  money  is  refunded. 

Irwin  Auger  Bit  Company 

Largest  in  the  World 

Station  D7  Wilmington,  Ohio 


MvllinsSteelBoatsCan'tSink 


Bailtlike  Govemmeot  Torp'-do  Boats,  of  iou^h,  pancturp-pronf,  palvantzcd  steel  plates,  so  eecarely 
j  I  lined  togetherthat  aii-nk  isiiiiiiossitfli'.  The  MuUins  Steel  Bo^ls  nvp  guar  an  Ued  acainst  puncture,  leak- 
ins  waterloegine,wariiuii;,  drying  out,  opening  seams,  etc.  MOTORS:  The  Loew-Victor  4-Cycle  and 
Kirro"2-Cvrt».  Liu'lit,  posvirfui,  «i  tuple,  can  lie  operated  hv  the  beiritim^r,  start  I  ikie  automobile  niotora, 
otiiTuancrtntrril,  nrrerstalt  at  any  speed,  exhaust  sileiillyundi' rw.iit-r.   Henuri/ul  illustratpdhonk./ree. 

THE  W.  E.  MUIXINS  CO.,  World's  Largest  Boat  Boilders,   330  Frai.Uln  St.,  Salem,  Ohio 


STEEL  ROW  BOATS  AND  CEDAR  CANOES 


Did  You  Ever  Use  a  "RED  DEVIL" 

scientifically  made  plier?— One  of  the 
new  "wrinkles"  in  tool  making— "RED 
DEVIL"  drop  forg^ed  steel.  5"  long,  gun 
metal  finished 

DIAGONAL  SIDE  CUTTER 

A  convenient  little  tool  for  general  use. 
especially  it  you  cut  wire  in  close 
quarters.  Your  local  hardware  dealer 
has  it.  Ask  for  "RED  DEVIL.  No. 
012-5.  ■'  If  you  can't  get  it  locally  send 
us  your  dealer's  name  and  80  cents  for 
ONE  only  sample. 

SMITH  &  HEMENWAY  CO. 
152  Chambers  St.  New  York 

iSomr  stork  'cm  all.  some  a  few.     Your 
dialer  has  ^  "RED  DEVIL"  for  \iou.) 


RTSHO 

^      ROLLERS 

Origiaal  ami  unequale'l. 

Woofl  or  tin  rollers.    "Improved' 

requires  no  tacks.     Inventor's 

signature  on  genuine: 


C^ 


Easy  to  Have 
Beautiful    Floors 

A  rag  and  a  can  of  Old  English 
Floor  Wax  are  all  you  r.  eed,  and  if  you 
follow  directions  you  can  get  that  soft 
lustre  which  has  made  "Old  English" 
finish  famous  for  centuries. 
Old  English  Floor  Wax  never  gets  sticky, 
doesn't  show  scratches.      Is  most    eco- 
nomical    because    it    spreads    farther 
and  wears  longer.     Send  for 
Free  Sample  and  Book 
"Besntifal  Floors,  Tbeir  Finish  aod  Care" 
Convince  yourself 

The  A.  S.  BOYLE  CO. 

1927  W.  StIiSl.,  CiDciinali,  0. 
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Opportunifo^  G)lumns 


BUSINESS  OPPORTUNITIES 


STOP!  INVKSTIGATE  AT  ONCE! 
NEW     UrSINESS!        NO    KXPEHIENCK! 

5U0*  profit  makinp  photos  with  the  new 
One  Miiaitp  I'.wt  t'.ml  Ciimera.  Tiikes  and 
delncrs  tinir-licii  ii.'st  curd  photos  in  one 
miniKf  TinUi  on  the  hpot.  No  plates,  films 
or  dark  room.  Mnko  big  money  everywhere, 
truveliug  or  at  home.  This  is  your  oppor- 
tuuity  for  immediate  and  permanent  suc- 
cess. Don't  delay!  \Vrite  to-day  for  free 
information.  The  One  Minute  Camera  Co.. 
Dept.  74,  Hand  McNaily  Bldg.,  Chicago. 

HOME  MAXl'FACTrRING -Pleasant 
and  profitable  business  miiekly  established 
during  spare  time.  Product  international 
necessity.  Write  forsampleandparticulars. 
Delzell  Mfg.  Co..  Desk  C.  448  S.  Mathews, 
lios  Angeles.  Cal. 

BE  INDEPENDENT.  Start  Money  Mak- 
Ing  Mail  Order  liusinesB  at  Home.  New 
Plans.  Everything  furnished.  Only  email 
capital  required.  Free  booklet  and  partic- 
ulars tell  how.  T.  W.  Miller  Co..  Box  254, 
Muskegon,  Mich. 

CASH  FOR  YOUIt  BUSINESS  or  real 
estate.  1  bring  buyers  and  selleis  to^;t'tlier. 
If  you  want  to  buy.  Bell  or  trade,  ad-lresa 
Frank  P.  Cleveland,  V^ll  Ad.uiis  Express 
Bldg..  Chicago.  IH.     Established  1881. 

MONEY  IN  PHOTOGRAPHY.  I  start 
amateurs  making  money  at  home  taking 
portraits;  become  professionals.  Studio 
secrets,  retouching,  etc.,  fully  explained. 
Wells  Studio,  Eiist  Liverpool,  Ohio. 

AGENTS'  PHICES.  One  machine  at 
Wholesale  price  to  introduce  our  goods. 
Bargains  in  every  make.  Typewriters  for 
$5,00  up.  Standard  Typewriter  Exchange, 
23  Park  Row,  New  York. 

LET  THE  PARCELS  POST  HELP  YOU. 
Add  I  SI.")  to  S2j  weekly  I  to  your  present  salary 
or  income.  Start  during  spare  time  and 
build  up  a  permanent  mail-order  business  of 
your  own.  We  show  yon  how  and  help  you 
make  good.  No  canvassing.  Experience  un- 
necessary. The  Parcels  Post  makes  success 
doubly  sure.  Our  new  ideas  and  up-tn-date 
plans  brine  the  money.  No  so-called  "Course 
of  Instruction"  to  sell.  We  gixe  that  free. 
Write  today,  Address  Pease  Mfg.  Co..  Inc., 
Dept.  K,  70  Broadway.  Buffalo.  N.  Y. 

START  A  HOME  BISINESS.  Collect 
names  and  information  for  business  con- 
cerns. Sell  your  ideas  and  knowledge  by 
mail.  Some  make  $100  to  SlOtW  monthly.  In- 
etructive  booklet  free.  National  Informa- 
tion System,  9"i6  Marietta,  Ohio. 

MILLli'NS  OF  DOLLARS  have  been 
made  in  the  Mail  Order  Business  on  a  capi- 
tal of  less  than  SID  00  and  an  idea.  Let  me 
start  you  in  this  rarad  money  making  busi- 
ness, WRITE  NOW  f<ir  mv  book.  "How  To 
Win  Success  in  the  Mail  Order  Business." 
E.J.  Dempsey,593  Quincy  Street,  Brooklyn, 
Yew  York. 

ENTER  THE  REAL  ESTATE  BUSI- 
ness.— Great  chances,  without  capital.  Free 
book— "How  To  Win."— .\merican  Realty 
League.  (T.  W.),  San  Francisco, 

LEARN  TO  COLLECT  MONEY.-By  a 
sure  easy  system.  Good  income.  Quick  re- 
sults. Send  for  free  book  "Skilful  Collect- 
ing." Collectors  Assn.,  Bank  St..  Newark,  O. 

§25  down  and  So  a  month  makes  you  a  pnrt 
owner  of  a  big  West  Virginia  commercial 
apple  orchard.  Pays  6*  at  once,  after  five 
years  20  to  10  per  cent.  Bankers  and  keen 
business  men  are  investing.  Write  for  free 
booklet.  West  Virginia  Tri-Producte  Com- 
pany. Morgantown,  West  Virginia. 

THE  JAEGER  VAOTTHM  CLEANERS  are 
in  great  demand.  Live  men  wanted  to 
handlethem.  Write  at  once  or  we  both  lose; 
The  Willow  Supply  Co..  Oak  Park,  HI. 

CLES^ELAND  SPECIALTY  &MFG.  CO., 
Cleveluuil,  O..  manufacturers  of  Water 
Motors,  Fans,  Tapping  Machines,  Magnet 
Winders  inventions  developed,  special  arti- 
cles to  order. 


PATENTS  AND  PATENT  ATTORNEYS 


FIND  Ol'T  FOR  YOURSELF  what  to 
invent  and  how  to  procure  and  sell  a  patent 
for  the  same.  My  book.  "Inventor's  Uni- 
versal Educator."  covers  the  matter  from 
A  to  Z.  140  pages,  elegantly  bound.  Also 
contains  600  mechanical  movements  and 
50  perpetual  motions.  Price  SI. 00,  postage 
free.  Money  returned  if  not  more  than 
satisfactory.  F.  G.  Dieterich.  650  Ouray 
Building. Washington,  D,  C. 

"PATENT  AND  PATENT  POSSIIIILI- 
ties"  is  a  "i-page  treatise  which  tells  all 
about  patents,  what  to  invent  ;.nd  uli.re  (o 
sell  It,  It  t,'i\es  h.-iu-st  ail\  J-.-  to  iiivcnlors. 
and  is  full  of  valu.ilile  and  iiu.-r.-vt  um  in- 
formation. Write  for  it  tndav'  It  is  FKKK. 
H.  S.  HILL,  907  McLachlen  Bldg.,  Washing- 
ton. D.  C. 

PATENTS  — HERBERT  JENNEK,  pat- 
ent attorney  and  mechanical  expert.  RON  F 
St..  Washington,  D.  C.  established  1SS3.  I 
make  a  free  examination  and  report  if  a 
patent  can  be  had  and  exactly  what  it  will 
cost.     Send  for  circular. 

BUSINESS  GOES  where  it  is  invited  and 
stays  Mhere  it  is  well  treated.  Fi>r  27  years 
I  have  given  my  personal  attention  to  pro- 
curing patents  for  successful  inventors  and 
manufacturers.  The  opportunity  is  ojien 
to  you  to  get  the  benefit  of  the  same  atten- 
tion and  mefiod  of  procedure.  Write  or 
send  sketch,  Vernon  E,  Hodges.  630  Barris- 
ter Bldg.,  Washington,  D.  C. 

PATENTS  OF  VALUE.  Prompt  and 
eflBcient  service.  No  misleading  induce- 
ments. Expert  in  Mechanics.  Book  of 
Advice  ami  Patent  OflSce  Rules  free.  Clem- 
ents &  Clements,  Patent  Attorneys.  706 
Colorado  Bldg.,  Washington. ID.  C. 

PATKN'J'S.  Every  inventor  should  have 
our  "Inventor's  Primer"  ;  contains  statistics 
of  interest  to  all.  Sent  free,  with  square  deal 
contingent  fee  plan  if  desired.  Milo  B. 
Stevens  &  Co.,  Estab.  1S64,  612  P  St..  Wash- 
ington.   336  Monadnock  Blk.,  Chicago. 

PATENT  BOOKS  MAILED  FREE- 
Showing  100  mechanical  movements  in- 
valuable to  inventors  and  mechanics— and 
telling  what  is  patentable,  how  to  obtain 
patent  or  partner,  etc.  Free  on  request. 
Chas.  E,  Urock,  702  Eighth  St.. Wash..  D.  C, 

PATENT  WHAT  YOD  INVENT.     It  may 

be  valuable.  Write  me.  No  attorney's  fee 
until  patent  is  allowed.  Estab.  lSh2.  "In- 
ventor's Guide"  Free.  Franklin  H.  Hough. 
523  Loan  &  Trust  Building,  Washington.  DC. 

PATENTS  WORTH  MONEY.  For  books 
that  tell  what  patents  bring  MOST  MONEY 
and  WHY— pend  10  cents  postage  to  R.  S. 
&  A.  B.  Lacey,  E68,  Washington.  D.  C. 

PATENTS  THAT  PROTECT.  Advice  and 
booksfree.  Highest  references.  Bestresults. 
Send  sketch  or  model  for  free  search. 
Watson  E,  Coleman.  Patent  Lawyer.  624  F 
Street.  Washington.  D.  C. 

PATENTS  EXPLAINED  in  my  free  books 
telling  what  you  should  know  —  what  to 
invent  —  what  NOT  to  invent— how  to  sell 
vour  patent,  etc.  Write  today.  H.  L.  Wood- 
ward. 900  G  Street.  Washington.  D.  C. 

PATENT  YOUR  GOOD  IDEAS.  A  decade 
of  experience  ready  to  serve  you.  Trade- 
marks registered.  Write  today  for  particu- 
lars. George  A.  Hutchinson,  725  Loan  & 
Trust  Bldg.,  Washington.  D.  C. 

O.  L.  PARKER,  Patent  Attorney,  944 
G  Street,  Washington.  D.  C.  Inventor's 
handbook,  "Protecting,  Exploiting  and 
Selling  Inventions."  sent  free  upon  request. 

PATENTS  AND  TRADEMARKS  SE- 

cured.  Write  for  terms.  Harry  Patten,  335 
McGill  Bldg.,  Washington.  D.  O. 

INVENTORS'  GUIDE  FREE.  Tells  all. 
Send  sketch  for  free  opinion.  Long  ex- 
perience. Patent  sales  Uirthered.  Inven- 
tors assisted.  Write  today.  Wm.  N.  Moore 
&  Co.,  505  L.  &  T.  Bldg..  Washington,  D.  C. 

PATENTS  without  advance  attorney's 
fees.  Send  sketch  for  free  report.  Books 
free.    Fuller  &  Fuller,  Washington.  D.  O. 


PATENTS  AND  PATENT  ATTORNEYS 

(Continued) 

"HOW  TO  JUDGE  A  PATENT"  FREE: 

an  "eye-opener"  on  the  Infringement  of 
Patents.  Suits  brought  and  inventors  as- 
sisted. Consultation  free.  Obed  Billman, 
Main  Office.  Cleveland.  O. 


HELP  WANTED 


LOCAL  REPRESENTATIVE  WANTED. 

Splendid  inc<iuie  assured  right  man  to  act 
as  our  reprise  Illative  after  learning  our 
husiiu-ss  thll^ou^,'lll.\    by  mail.     Former  ex- 

p.Tieine   nun. ssary.        All    we    require    is 

honesty,  aluiity,  ambition  and  willi^igness 
to  learn  a  lucrative  business.  No  soliciting 
or  traveling.  AH  or  spare  time  only.  This 
is  an  exceptional  opportunity  for  a  man  in 
vour  section  to  get  into  a  big  paving  business 
without  capital  and  b.-ronie  ind. ■pendent 
for  life.  Write  at  once  for  full  parliculars. 
National  Co-Op. -rat  i\e  RfaUv  Conij.any, 
L136  Marden  RuUding.  Washington.  DO. 

RAILWAY  MAIL  CLERKS  wanted.  $900 
first  year,  promotion  to iil^'Xl.  Examinations 
Maj'  3  in  every  state.  Common  education 
sufficient  with  my  coaching.  Full  inform- 
ation free.  Write  for  booklet  V2,  Earl 
Hopkins,  Washington,  D.  C. 

I  WILL  START  YOU  earning  S4  daily  at 
home  in  spare  time,  silvering  mirrors;  no 
capital;  send  for  free  instructive  booklet, 
giving  plans  of  operation.  G.  F.  Redmond, 
Dept.  B-P,  Roston,  Mass. 

BIG  MONEY  WRITING  SONGS.     W^e 

pay  hundreds  of  dollars  a  year  to  successful 
writers.  Experience  unnecessary.  Song 
poems  wanted  with  or  without  music — will 
pay  one  half  of  profits  if  successful.  Send 
us  your  work  today.  Acceptance  guaranteed 
if  available.  Largest  concern  in  the  coun- 
try. Free  particulars.  Dugdale  Co.,  Dept. 
252.  Washington,  D,  C. 

FREE  ILLUSTRATED  BOOK  tells  of 
about  SOO.tXX)  nrotected  positions  in  U.  8. 
service.  Thousands  of  vacancies  every  year. 
There  is  a  big  char -^e  here  for  you,  sure  and 
generous  pay.  lifei.me  employment-  Just 
ask  for  booklet  S  2.  No  obligation.  Earl 
Hopkins.  Washington.  D,  C. 

SONG  POEMS  WANTED.  New  plan. 
Big  money.  Past  experience  unnecessary. 
Send  poems  or  melodies.  Free  book  and 
advice,  Hayworth  Music  Co.,  621  G,  Wash- 
ington.  D.  0. ^ 

MEN  AND  WO.MEN  WANTED  for  Gov- 
ernment  Parcels  Post  and  <ither  govern- 
ment positions.  S90.00  month.  Annual  va- 
cations. Short  hours.  Thousands  of  ap- 
f ointments  coming.  "Pull"  unnecessary, 
'armers  eligible.  Write  immediately  for 
free  I  ist  of  positions  open.  Franklin  Insti- 
tute. Dept.  yi  ■:9,  Rochester,  N.  Y. 

I  NEED  GOOD  MEN—  everywhere  — part 
or  all  time  —  leurn  my  methods — join  me  in 
my  high-class  business-  I'.stablished  L^  vears 
— authorized  cai>ital  SI.'HI','""!-  no  exper- 
ience needed— desk  ond  coiuplete  iMi'-iness 
outfit  free- write  to-day-A\'.  -M.  Oslrander, 
Depi;.  14,  12  West  31s-t  Street,  New  York  City. 

WANTED  SALESMEN  — Earn  $250  per 
month,  sell  advertised  goods.  Samples  un- 
necessary. Best  contract  on  earth.  Elato 
Company.  Station  L,  New  York,  N.  Y. 

liEPORT    LOCAL    INFORMATION, 

names,  etc.  to  us.  Big  pay.  Spare  time. 
Nothing  to  sell.  Confidential.  Enclose 
stamp.  National  Information  Sales  Co,, 
AQV,  Cincinnati.  O. 


AGENTS   WANTED 


WE  FURNISH  YOU  CAPITAL  TO  RUN 
PROFITABLE  BUSINESS  of  your  own. 
Become  our  local  representative  and  sell 
high  grade  custom  made  shirts,  also  guar- 
anteed sweaters,  underwear,  hosiery  and 
neckties,  direct  to  homes.  Write,  Steadfast 
Mills,  Dept.  12,  Cohoes.  N.  Y. 
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OPPORTUNITY  COLUMNS— Continued 


AGENTS  WANTEO-Continued 


AGENTS— Get  particulars  of  one  of  the 
best  paying  propositions  ever  put  on  the 
market-  Sometning  no  one  else  sells. 
Make  S4.000  yearly.  Send  postal  today  for 
particulars.  E.  M.  Feltman.  Sales  Mgr., 
&9J  Sycamore  St.,  Cincinnati,  Ohio. 

AGENTS-WOULD  YOU  TAKE  A 
STEADY  JOB  where  you  can  clear  $20  to 
S30  weekly  and  work  up  to  yearly  profits  of 
$3,000  or  more.  My  line  is  snappy  household 
goods.  Quick  sellers.  Get  busy  with  postal 
asking  particulars.  E.  M.  Davis,  B  36, 
Davis  Blk.,  Chicago, 

AGENTS  AVANTED  QUICK.  Clean  le- 
gitimate money-making  proposition.  No 
space  for  explanations.  Write  for  full  par- 
ticulars and  exclusive  territory.  Krueger 
Mfg.  Co..  Dept.  9  A.  167  W.  Washington  St.. 
Chicago. 

AGENTS  MAKE  BIG  MONEY  selling 
our  new  gold  letters  for  office  windows,  store 
fronts  and  glass  signs.  Anyone  can  put  them 
on.  Write  to-day  for  free  sample  and  full 
particulars.  Metallic  Sign  Letter  Co.,  401 
N.  Clark  St..  Chicago. 

WHY  NOT  BUILD  UP  A  BUSINESS  of 
your  own?  U.  S.  Fire  Extinguishers  easily 
eell  everywhere.  500^  profit.  Protected  ter- 
ritory given  local  or  state  Agents.  United 
Mfg.  Co..  1(.I47  Jefferson,  Tole.lo.  Ohio. 

AGENTS:  H-V.il.Mlt'ured  $2,100  last  year. 
McFiiddeii  Sl.MNi-'i-liniM  h  i^-li-grade  cutlery. 
Wriic  for  piiri  [■■iil.ii^.  I'liited  Cutlery  Co. 
616  Fourth  St  ,  Cuntun.  (.ihio. 

AGENTS— Portraits  35c.  frames  loc.  sheet 

Sictures  Ic,  stereoscopes  250,  views  Ic.  30 
ays'  credit.  Samples  and  catalog  free. 
Consolidated  Portrait  Co..  Dept.  I'SS.  1027 
W.  Adams  St.,  Chicago, 

WINDOW  LETTER  AGENTS-Increase 
your  profits.  Sel  1  Attracto  ready-made  Gold 
and  Silver  letters — the  kind  with  class  to 
them.  21  styles— easily  applied.  Sample 
and  catalotjiie  FREE.  Attracto  Sign  Co., 
2615  N.  Clark  St..  Chicago. 

$61.r,U  WEEKLY.  INTRODUCING  AND 
Belling  a  new  gas  light  burner  for  kerosene 
lamps.  Beautiful  light.  No  chimney.  No 
mantle.  Perfectly  safe.  Simple  in  construc- 
tion. Nothing  to  get  lirnkmi  tirout  <if  order. 
Will  not  bum  out.  DuniM.-.  Will  l;ist  f..r 
years.    Low  price.   Eu^y  li>  st-lj.    "Jixi  \n-v  rent 

Frofit.  Experience  not  ni-i.t-sar\ .  Samples 
ree.  Why  not  try  one  on  your  lamp? 
Beware  of  imitations.  No  branch  offices. 
Luther  Manufacturing  Co.,  Dept,  227,  Cin- 
cinnati. Ohio. 

AGENTS  WANTED -Send  35  cents  for 
One  Tube  of  Water  Proof  Shoe  Polish  in 
Case  with  Dauber  and  Polisher  Cumrilete. 
andoneof  eacliof  our  catalnyiie?-  w  ith  itgtMits 
prices.  A.  S.  Mankin  A  C<i.,  Alf\aii.lria,  Va. 

AGENTS:  I  have  The  Bnst  Seller  out. 
Sellf^  in  every  home  fur  liiMin'\ing  Paint, 
Tar,  Grease,  Etc.  from  ("lotliini*.  Handy  to 
carry:  deliver  as  you  go.  Big  Commissions 
to  agents.  J.  W^  Plants,  Claysville,  Pa. 
Lock  Box  K  324. 

AGENTS-Get  biisv.  lai.-t  invention  "Fix 
It."  Millions  bein^'sold,  ordi-rs  comingfast; 
act  quick;  big  profits;  2  <\<>/,  2.'ic,  sample  box 
10c.  Eastern  Specialty  Co..  Hohokeu,  N.  J. 

AGENTS— .Mail  order  men;  your  25  word 
ftd.  in  liKJ  magazines.  $1.  Box  22.  Station  B, 
Worcester,  Jlass.  The  WilliamsSpecialy  Co. 

STiTiO.OO  paid  fordistributing2,000free  pkgs. 
Prm'd.  Soap  Powder  in  your  town.  Men  or 
women.  No  money  required.  Ward  &.  Co., 
17x5  Berteau  Ave,,  Chicago. 

ONE  KI:PKESENTATIVE  in  every  City 
and  Town  for  a  New  York  corporation. 
Spare  time  only  required.  Substantial  in- 
come for  right  man.  E.vcelknt  references 
essential.  Daily  Credit  Service  Corpora- 
tion.  145  Nassau  St.,  New  York. 

AGENTS  WANTED-Energetic  Men  and 
Women  to  intrndme  fuir  just  invented  Au- 
tomati.-  S.'ir-Wnckinu'  Washer.  Protected 
by  7  patents,  fully  guarantefd.  Sells  on 
Bight  to  all  ha\iiig  walcr-works  pressure. 
Splendid  pro]>osition  and  sales  unprece- 
dented. No  exr>erience  necessarv.  Our 
complete  Laundry  Guide  free.  The  Eagle 
Mfg.  Co..  Dept.  X.  Cincinnati,  O. 


TYPEWRITERS 


SAVE  $25  TO  $50  ON  MANUFACTUKEKS' 
prices.  Buy  our  Factory  Rebuilt  Type- 
writers. Nearest-to-new  on  the  market. 
Have  trademark  and  guarantee  like  new 
machines.     Are  thoroughly  rebuilt,  highly 

Folished,  and  perfect  in  appearance.  Satis- 
action  guaranteed.  We  are  the  largest 
rebuilt  typewriter  concern  in  the  world. 
Branch  stores  in  leading  cities.  Write  for 
catalog  of  standard  makes.  American  Writ 
ing  Machine  Co..  Inc..  345  Broadway.  N    Y. 

SPECIAL  WHOLESALE  PRICES— Five 
days'  free  trial,  standard  makes  of  type- 
writers, rebuilt  Remingtons.  Oli\'ers.  'Jn- 
derwcod.  Choice  3TO  makes,  $10  to  $L5.  Send 
for  catalogue.  Dearl^orn  Typewriter  Ex., 
Dept.  14  T..  Chicago,  111. 

LARGEST  STOCK  OF  TYPEWRITERS 
in  America.  All  makes,  Uudriwoodw,  L. 
0.  Smiths,  Remingtons,  etc.  S  to  S  Mfrs. 
prices,  (many  lessi-RENTED  ANYWHERE 
-APPLYING  RENT  ON  PRICE.  First 
class  machines— RENT  ONE  AND  JUDGE 
on  these  most  liberal  terms.  Write  for  Cat- 
alog 120-  Typewriter  Emporium,  (Estab. 
1S92)  34-36  W.  Lake  St.,  Chicago. 

TYPEWRITERS-All  Makes.  Lowest 
Prices.  Big  volume  of  business  and  cash 
terras  enable  us  to  undersell.  Smiths, 
Remingtons,  Underwoods.  Olivers,  etc..  at 
JlO  up.  Fully  guaranteed.  Write  Young 
Tvpewriter  Company,  30  Ottawa  Bldg., 
Chi  cage. 


FOR  SALE-MISCELLANEOUS 


ELGIN  WATCHES-S2  A  MONTH.  Why 
not  buy  your  Elgin  Watch  now  while  you 
can  get  it  at  a  special  price  and  on  such 
easy  monthly  payments  that  you'll  never 
miss  themoneyl  This  month  we  will  sell 
you  a  $20  17  jewel  Elgin  in  25  vear  gold  case 
for  $16.50  or  a  tine  $30  17  jewel  Elgin  in 
25  year  gold  case  for  only  $19.75.  no  money 
down,  sent  subject  to  your  approval.  Write 
for  FREE  Catalog.  We  are  the  largest 
Watch  House  in  America  and  trust  honest 
people  everywhere.  Harris-Goar  Co.,  Dept. 
7H4.  Kansas  City.  Mo. 


AUTOMOBILE^SUPPLIES 


KEROSENE  FOR  AUTOMOBILES.  New 
Model  B  uses  successfully  half  and  half 
mixture  lowest  grades  kerosene  and  gaso- 
line. Satisfaction  guaranteed  or  money  re- 
funded. Greatly  increased  power,  very  slmv 
speed  on  high.  Starts  easy  at  zero.  Special 
agents'  prices.  Department  O.  Air-Fric- 
tion Carburetor  Co..  Dayton.  Ohio. 

MAKE  BIG  MONEY.  Start  Home.  Vul- 
canizing easy  learned.  Book  2oc.  Vander- 
poois.  Springfield,  Ohio. 


MACHINERY 


DIES.  T(3  0LS  AND  SPECIAL 
MACHINERY.  Designers  and  manu- 
facturers.    Model  and  experimental   work 

cuntiili'iitial.  Exclusi\e  nianufactiirers  of 
Ai'<'iiifiit.  IiiMiraiice  Co.'  Pulicv  Vending 
Marbiiies  al^-o  tlie  McCaleb  A-lding  and 
Listing  Macliine.  The  Metal  Novelty  Co., 
1131  S.  Broadway.  St.  Louis.  Mo. 

MACHINERY  for  sheet  metals.  We  are 
headiiuarters  for  it — Presses.  Dies.  Tinners' 
Tools,  etc.  Catalog  50-St,  Niagara  Machine 
&  Tool  Works.  Buffalo.  N.  Y. 

VACUUM  CLEANER  PUMPS.  HOSE. 
tools,  supplies,  etc.  for  stationary  plants  or 
wagons  at  %vholesaIe.  Vacuum  Supply  Co., 
Ann  Arbor,  Mich. 


CAMERA  AND   OPTICAL   GOODS 


WE  BUY  SELL  AND  EXCHANGE.  Bar- 
gains in  Microscopes,  Telescopes,  Field 
Glasses.  CamerasLetc.  Catalogue  and  Bar- 
gain List  free.  Kahn  &,  Co.,  Established 
1850.    26  John  Street,  New  York, 


BOOKS 


••TELEPHONE  TROUBLES  AND  HOW 

To  Find  Them/"  15th  edition,  illustrated 
(56)  pages,  2ric.  Hyde  Book  Co..  183  5th  St., 
Milwaukee,  Wis. 


PRINTING 


100  ENGRAVED  STYLE  Calling  Cards. 
25c.  ini)  Hu^iiifss  Cards,  50c-  Your  name  on 
50  ass..rl.-d  C"mic  Cards.  25c.  100  for  40c. 
Retter  Brns.,  Box  142-T,  Tippecanoe  City.  O. 


MOTION  PICTURE  PLAYS 


WRITE  MOVING  PICTURE  PLAYS:  $10 

to  $100  each ;  constant  demand ;  devote  al  I  or 
spare  iime;  experience  or  correspondence 
course  unnecessary.  Details  free.  Atlas 
Publishing  Co,.  329.  Cincinnati,  Ohio. 


COINS   AND  STAMPS 


S7.75  PAID  FOR  RARE  DATE  1S53 
quarters.  $20  for  a  $H.  Keep  all  money 
dated  before  1884,  and  send  10c  at  once  for 
New  Illustrated  Coin  Value  Book,  4x7.  It 
may  mean  your  fortune.  Clark  &  Co. 
Coin  Dealers.  Dept.  26.  Le  Roy.N.  Y. 


CORRESPONDENCE   AND   INSTRUCTION 


UNCLE    SAM    IS    A   LIBERAL   EM- 

loyer.    Qualify  for  n  Government  position. 

V'e  prepare  you  by  mail  for  any  Civil 
Service  Examination.  Write  today  for  free 
Booklet  33.  Capital  Civil  Service  School, 
Washington.  D.  O. 


^' 


MUSIC 

SONG  POEAIS.  INSTRUMENTAL 
music  exaiuinid  free.  Send  yours,  make 
money.  W.>t;<'t  n-sults.  N.  Y.  Music  Clear- 
ing House.  Ill  li;i\\  .  45th.  N.  Y.  City. 

THE  TRILLOPHONE.-The  new  musical 
instrument  which  is  creating  such  a  sensa- 
tion in  the  musical  world.  Complete  with 
three  popular  airs  postpaid  upon  receipt  of 
fifty  cents.     Welch  Mfg.  Co..  Buffalo.  N.  Y. 

MOTORCYCLES 


MOTORCYCLES,  all  makes  rebuilt, 
guaranteed  good  as  new.  Indians,  Harleys, 
Excelsiors,  lieadings.  Kultures.  Merkels. 
$25  to  $100.  Tires$:Uo$6.  Buy  direct.  Save 
dealers'  profits.  Deninger  Oy,cle  Co., 
Rochester.  N.  Y. 

SUPPLIES-Cut  repair  bills  in  two.  Our 
big  catalog  A.  twelve  hundred  sixteen  ac- 
cessories sent  prepaid.  You  need  it.  Write 
today.     Meco.  Hammondsport,  N.  Y. 


MISCELLANEOUS 


MONEY-MAKINQ  FARMS-13  Stuten.SlO 
to  $51)  an  ju-re:  live  stock  and  tools  often 
incluiled  to  settle  quickly.  Big  illustrateil 
Oataloeue  No  36  tree.  E.  A.  8TKODT 
FAKM  AGENCY.  Station  3014.  47  West  34th 
Street.  New  Yi>rk. 

CORNS.  M.v  treatment  a  God-Send  to 
Suffering  Humanit.v.  The  most  advanced 
method  Known  to  Medical  Science.  Write 
for  Circular  at  once.  MilliRan,  the  Corn 
Cure  .Man.    Box  lUM,  Claysville,  Pa. 

MH.  P.  GASOLINE  ENGINE  CASTINGS 
$5.00;  complfte  enj.'ine  S'Jti.SO,  Stamp  for  cir- 
cular  E.    Crown  Mnlor  Works.  Elgin.  III. 

BE  A  MANIiFAOTUREKI  Bie  prolits. 
Easily  done.  Your  kitchen  will  serve  as  a 
factory.  Sample  formula,  lists,  and  plans, 
10c.     The  Anjo  Co..  C-497.  Galesburg.  III. 

ACME  COIN  MAILERS -$2.G0  per  1,000. 
for  6  coins  S3.00;  any  uriutine  desired;  sam- 
plesfree.  Dodd  Print  g Co.,  Ft.  Madison, la. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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THE  "YANKEE" 
Chain  Drill  is  the 
only  chain  drill 
with  Automatic  Friction 
and  Ratchet  Feed. 

The  "YANKEE"  won't 
break  your  drill  points.  The 
II  'itntnatic  rarhvt  feed  keeps  an 
*-ven.  steady  pressure  on  the 
cuttincr  point  all  througrh  the 
job.  The  "YANKEE"  is 
quickly  and  easily  adjusted. — 
by  a  few  turns  of  the  brace. 
the  automatic  friction  feed 
tightens  the  feed  and  starts 
the  drill  with  least  effort. 

Just  one  mnvprnent  of  a  little 
l.-ver  from  upright  to  horizontal 
.Hcomplislies  this  uhanRe  from 
Ike  friction  to  the  ratchet  feed. 
No  complit-ated  parts  to  handle, 
nothing  to  do  but  turn  the  brace 
.\nd  change  the    lever   position. 

"YANKEE" 

Chain  Drill  No.  1500 

Automatic 
friction-and-ratchet   feed 

Tugeniovisly  constructed  and 
:\s  carefully  made  as  every 
•■YANKEK"  Tool.  Thrcc-jaw 
.  tuick.  Jawsof  tool  stP.'t.  Holds 
round  shank  dril  Is  to  '  j  inch  dia- 
meter. Stpiare-thrcad,  stt-el  feed 
screw  insures  durability.  Made 
also  with  two-jaw  chuck. 

"YANKEE"  Chain  Drill 
9^4  in.  long.  'M4  lbs.  weight. 

Price  $3.00 

Your   dealer  can    supply  you 

Write  for  "  "  Yankee  Tool' 
K.iok  "  — fref  sliowing  styles  of 
^  unkne  Katrhct.  Breast.  Hand 
I  'rills  and  other  "YbRkee"  Tools. 


NORTH  BROS.  MFG.  CO.,     Philadelphia 

YANKEE"  TOOLS 

%jak£  Setter  %ejchxmla^ 


COAL  FOR  THE  FUTURE 

CTAI'FSTTCS  sivon  hy  tlic  Covcrn- 
*~^  iiK'iit's  coal  cxpcrt-in-cliief,  Mr.  E.  W. 
I'arkur,  are  dccklcdly  encinirai^iiis",  on 
llio  w  liolc,  to  those  who  have  been  worry- 
inj;-  about  how  we  .should  manage  to  get 
along  when  all  the  fossil  fuel  was  gone. 

At  the  start  there  were  about  3,100,- 
000.000.000  tons  of  coal  in  the  United 
States  available  for  mining.  Of  this 
quantity,  up  to  date,  only  twelve  billion 
tons  have  been  taken  out  of  the  earth, 
including  waste — that  is  to  say,  some- 
thing like  four-tenths  of  one  per  cent. 

All  our  coals  were  originally  bitumin- 
ous. Anthracite  is  a  coal  which  has  been 
"coked"  by  nature.  In  Pennsylvania  the 
heat  for  the  process  was  furnished  by 
pressure  ;  in  parts  of  the  Rocky  Mountain 
region  it  was  supplied  by  molten  volcanic 
stuff  thrown  up  from  the  bowels  of  the 
planet. 

Our  consumption  of  coal  within  recent 
years  has  increased  at  an  astonishing 
rate.  In  1850,  it  amounted  to  only  a 
quarter  of  a  ton  for  each  inhabitant  of 
the  United  States,  per  annum :  at  the 
present  time  it  is  over  five  tons.  The 
output  of  our  coal  mines,  in  other  words, 
has  been  multiplied  by  twenty  in  the  last 
sixty  years. 

Mr.  Parker  thinks  that  a  century  and 
a  half  from  now  our  prodrction  of  coal 
should  become  about  constant,  with  an 
annual  output  of  2.300,000,000  tons:  .at 
which  rate  the  available  supply  should 
last  for  1.000  years,  allowing  half  a  ton 
of  waste  for  every  ton  mined. 


.* 


"BAGGAGE  SMASHING" 

P\ELI\'ERING  a  trunk  from  an  aero- 
"-^  plane  after  transporting  it  thirty-four 
miles  through  the  air  was  the  unique  feat 
recently  performed  by  Aviator  W. 
Leonard  Bonney.  The  trunk  was  loaded 
upon  the  aviator's  big  monoplane  in 
front  of  his  seat  and  carefully  tied  in 
place.  Then  the  start  was  made  from 
Dominguez,  the  aviation  field  which  has 
seen  several  International  Aviation 
M-eets,  and  flight  was  made  over  Los 
Angeles  and  Pasadena.  In  twenty  min- 
utes the  airman  had  landed  in  the  out- 
skirts of  the  latter  city  and  the  trunk 
was  taken  in  charge  by  a  motor  truck. 
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What  did  you  pay  for  coal  last  winter  ?     Figure  it  up — then 
^^^^^  divide  the  amount  by  two  or  even  three — that  will  give  the  cost 

for  next  winter,  provided  you  put  in  an  Underfeed  Furnace  or  Steam  or  Hot  Water  Boiler.    Our 
Free  Book  tells  how.    The  Underfeed  way  of  burning  coal  insures  FOUR  big  savings: 

1.  Cheaper  grades  of  hard  or  soft  coal — slack, 
pea  or  buckwheat  sizes — are  pumped  into  the  fire- 
pot  from  below,  hum  perfectly  and  yield  more  clean, 
even  heat  than  highest  priced  coal. 

2.  Smoke  and  gases  ( valued  heat 
units)  wasted  up  cliimneys  of  other 
heaters,  must  pass  through  the  fire, 
are  consumed  and  make  more  heat. 

3.  In  the  Underfeed  the  fire  glow 
plays  upon  heat-responsive,  clean 
metal,  instead  of  upon  soot-coated 
surfaces  which  retard  heat  in  other 
heaters. 

4.  Instead  of  being  blanketed 
under    fresh    coal,    li-Tje   coals   are 


ahvays  on  top  close  to  heating  surfaces,  resulting  in 
e'ven  Underfeed  temperature. 

Mr,  Jl.  C.  Brrffld,  Trtntort,  III.,  wrilet:   "Last  winter,  coldest  in  2S 
years.  Underfeed  took  care  of  10  rooms  for  us  for  S23  worth  of  slack." 

Dr,  W,  ^.  Doushirty,  Malji/lon,  0.,  UTiles: 
"My  Underfeed  Boiler — witb  11  radiators — 
cost  me  only  £14  for  slacic  last  winter." 
Write  for  FREE  Book,  givinff  full  information 
of  this  practical,  money-saving  beating  system. 
Heating  plans  and  estimates  of  cost — free. 


THE    PECK-WILUAMSON   CO. 
297  West  Fifth  St.,  Cincinnati,  O. 


Boiler  Book 

(Indicate  by  X  book  you  desire] 

Name 

Address 

Name  of  my  dealer 


No  Breakage  from 
Sudden  Shocks 

The  best  engineers  are  using  Friction 
Transmission.  Replacing  toothed  gears 
under  proper  conditions,  it  satisfactorily 
meets  a  wide  variety  of  requirements — 
unlimited  speeds  (forward  and  reverse) 
—  quick  starts  —  sudden  stops  —  highly 
efficient  and  noiseless  in  operation. 

Rockwood  Paper  Frictions  are  the 
acknowledged  standard.  Made  to  fit 
your  specifications. 

Our  booklet.  "Friction  Transmission, "  gives 
data  and  formulae  invaluable  to  the  de- 
signer. Sent  Free  on  Request  to  those  who 
state  occupation  and  firm  connected  with. 

The  Rockwood  Mfg.  Co. 

1903  English  Avenue 
Indianapolis,  Ind.,  U.  S.  A. 


K 


Dairying  in 
California  is  a 
Very  Profitable 
Business 


The  growing  season  is  such  that  a  milch 
cow  can  be  kept  at  her  best  for  one  year 
on  one  acre  of  ground  and  she  will  earn 
you  $10  a  month. 

Alfalfa,  which  here  finds  a  congenial 
home,  is  the  best  possible  food  for  dairy 
stock. 

Expensive  shelter  for  the  animals  is 
not  necessary. 

Local  creameries  take  the  cream  at  top 
prices.  Last  year  the  average  price  paid 
for  butter  fat  was  about  32>2  cents  per 
pound. 

No  room  here  to  tell  the  whole  story. 
Send  for  our  new  book,  "Dairying  in  the 
San  Joaquin  Valley."  It  goes  into  detail 
and  is  interesting  to  read. 

C.  L. SEAGRAVES.  General  Colonization  Agent  A..T.&S.F.Ry. 
2226  Railway  Exchange,   Chicago,  111. 
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V  He  Couldn't  Stop  in  Time  ^ 

Now  Is  the  ttn\e  (or  !/i>ii  to  cut  Ittoso  from  tlio  old  diirgeroua 
way  of  stopping  your  eiiglno  and  letting  "her"  float  up  to 
the  dock,  or  past  the  "othir  ft'Ilow."  Get  a  "Baldrldge." 
Then  you  can  move  a  single  lever  to  stop,  reverse  or  go 
ahead.    Engine  doesn't  stop.    That's  the  safe  way  I 

He  should  have  nsed  a  Baldridge  Reverse  Gear 

Any  dealer  will  get  the  "Baldrldge"  for  you.  If  you  insist, 
any  boat  manufacturer  will  furnish  the  "Baldridge"  with  Iho 
boat  you  buy.  The  "Baldridge"  is  the  gear  with  the 
unbroken  main  shaft  — which  positively  prevents  the 
usual  gear  troubles.  It  is  enclosed — 
can'i  throw  oil, or  catch  your  clothes. 

If  you  are  In  the  boat 
bOBlneBfl,  write  for  oar 
dealer's  proposition. 

THE  BALDRIDGE  QEAS 
COMPANY, 
661  W.  Grand  Blvd., 
Detroit.  Mich. 


RIDER  AGENTS  WANTED 

Id  each  town  to  ride  and  exhibit  sample  iQij  model,     little 
f<^  Sptciat  OjjTcr.       Flnefft     ifimtm^    <fcO^ 

Guaranteed  1 913  Models  V'»/  •••  ip^* 
with  Coaster-Brakes  and  Puncture- Proof  Tires. 
19J1  QiKl    lOia  MODFLS     ^T  ,-    01O 

ALL  OF  BEST  M-\KE.S ^  M    'O  ^i^ 

100  Second-Hand  Wheels 

^!i  tri,ii:t'!  ati./  tti.'.n  .\.    f.'..'',!j    tit  :v    ^  Q   #_     ^O 

Grout  Factory  <  liiiriiii;   Sale.  'P'^  '«»  VO 
We  Ship  on  Approval  wn/iotit   a   cenl 

jZ'ghl&Mo^  <0  Days'  Frae  Trial 

T#^^^0  coaster-brake  wheels,    lani[is.  and 

##fTCO   sun-ijic^.Jiai/uiua.'priifs.    1>0   NOT 
BUY   till   you   get  our   catalutrue   and    oll^er.     U'rife   n.-w. 

Ali^AD  CYCLE  CO.       I>ept.  S29  CHICAGO 


I  NEED  GOOD  MEN 


— everywhere — part 
or  all  time— learn 
^^^^^m^^^mm^^m^tm^^^^  my  methods — join 
me  in  my  high-class  business — Established  13  years 
— Authorized  capital  $1,000,000 — No  experience 
needed— desk  and    complete   business   outfit    free. 

WRITE  TODAY. 
W.  M.  OSTRANDER,  Dept.  H,  12  West  31st  Street,  New  York  City 


Perhaps  we  can  find  a  use  for  your 

WASTE  PRODUCTS 

Solve  Your  Chemical  Problems 

or 

Help  You  in  the   Chemistry  of  Your  Business 

No  charge  unless  successful.    Address,  CHEMISTS, 
P.  O.  Box  48,  Brooklyn,  N.  Y. 


(Avoid.       N^ ,/  Save.  "V 

Mi.take.      J°""^     Brain  Worlt      } 


For  General  Office  c 


'  PerMinal  Dcali 


Buy  from  your  Stationer  or  order  direct 

Pnce  includei  handsome  Morocco  case  Every 
fnachme  guaranteed  Money  rclundcd  ii  not 
BUulactory  alter  10  days  trial 

Saltt  Aftrttl  Waitltd 

^T.  Gancher  ?„'|,^.,;.',  N/V-  ^ 


Rent  a  Few  Months- 
Then  It's  Yours! 

This  Great  Visible  Writer 
The  Famous  Oliver  Model  No.  3 

Send  your  name  and  we  will  tell  you 
about  the  greatest  typewriter  '/reposition  in  the  world. 
TYPEWRITERS  DISTRIBUTING  SYNDICAn,  166-  £-2  N.  Midiigai.  Bl»d.,  Chiiago 


NEW  WAY  TO  IRRIGATE 

IV/I  ANY  attempts  have  been  made  to 
use  the  direct  flow  of  streams  for 
power  purposes,  especially  for  lifting 
water  for  irrigation.  A  cleverly  devised 
power  plant  has  been  put  in  successful 
operation  on  the  Rogue  River  near 
Medford,  Oregon,  for  irrigating  an 
alfalfa  field.  It  consists  of  four  twin 
pontoons  held  together  by  steel  cables. 
The  first,  or  up-stream  pontoon,  is  larger 
than  the  down-stream  trailers  and  sup- 
ports the  rotary  pump  and  speed  gears. 
It  is  firmly  anchored  since  it  must  hold 
the  other  three  pontoons  which  support 
drums  or  rollers  of  large  diameter  which 
serve  to  carry  an  endless  chain  of 
floats.  These  floats  are  separated  about 
two  feet  and  are  attached  by  means 
of  stop  hinges  to  two  cables  which  pass 
over  the  drums.  These  floats  dip  into 
the  water  which  flows  about  five  feet  per 
second,  causing  the  endless  chain  to  move 
upon  the  drums.  The  drum  on  the  large 
pontoon  is  connected  through  gears  to 
the  rotary  pump.  This  plant  accommo- 
dates itself  to  the  natural  rise  or  fall  of 
the  stream,  and  it  is  much  less  unwieldy 
than  the  usual  direct  flow  water  wheels 
of  large  diameter.  When  the  irrigation 
.season  is  over,  it  is  easily  towed  to  a 
place  of  safety. 

AN  AMBERGRIS  KING 

DAVID  C.  STULL  of  old  Province- 
town,  away  down  at  the  extreme 
point  of  Cape  Cod,  deals  in  ambergris. 

Ambergris,  the  most  valuable  pro- 
duct of  the  sea,  is  a  compound  that 
comes  from  the  stomach  of  a  sick  whale. 
It  is  not  to  be  found  in  any  other  place, 
nor  can  all  of  the  arts  of  the  chemist 
or  scientist  create  an  adequate  substi- 
tute. It  forms  the  basis  of  the  most 
costly  perfumes  and  is  used  as  a  lubri- 
cant for  the  most  delicate  machinery, 
such  as  the  finest  watches. 

It  is  doubtful  if  there  is  another  man 
in  our  country  who  knows  more  about 
ambergris  than  does  Stull.  It  is  said 
that  not  more  than  a  ton  and  a  half  of 
ambergris  has  ever  been  secured  in  the 
history  of  the  world,  and  of  this  quan- 
tity fully  one-half  has  been  secured  by 
the  "Ambergris  King". 
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Buy   Power   and  Service 

with  your  Engine 

The  purchase  of  an  engine  deserves  more  than  ordinary 
consideration.  A  good  engine  lasts  a  long  time  so  that  it's 
worth  while  to  be  careful  and  avoid  mistakes.  You  must 
have  steady  power  to  do  your  work,  and  service  in  case  of 
accident.  The  sure  way  to  obtain  these  two  essentials 
with    your   engine   is    to    purchase    an 

I  H  C  Oil  and  Gsis  Engine 

Built  of  tested  material — backed  by  a  responsible 
company — I  H  C  engines  are  furnishing  steady  power  to 
many  thousands  of  manufacturers,  business  men,  and 
experimenters.  They  are  being  used  every  day  by 
model-makers,  machinists,  pattern  makers,  molders, 
carpenters,  bakers,  printers — in  practically  every  busi- 
ness where  dependable,  economical  power  is  required. 

You  cannot  buy  a  better  engine  than  the  I  H  C. 
Made  in  every  size  from  I  to  5u-horse  power;  in  all 
styles,  vertical,  horizontal,  portable,  stationary,  air  or 
water  cooled;  they  operate  on  gas,  gasoline,  kerosene, 
naphtha,  or  alcohol.  I  H  C  oil  tractors,  12  to  60-horse 
power.  Our  catalogue  giving  full  information,  will  be 
sent  on  request.     Write  for  it. 

International    Harvester    Company   of  America  ' 

(Incorporated)  ^ 

17  Harvester  Building  Chicago  USA 


Try  This  On  Your  Slide  Rule 

The  New  K.  &  E.  Polyphase-Duplex  Slide  Rule  solves 

with  one  setting  of  the  slide,  expressions  of  the  type : — 


X  =  a  .  b  .  c. 


x-= 


a.  b 


X  =  a',  b' . 


X  =  n  .  a  .  b  .  c, 
„        a  b 


X  =  r  Ksina 
X^bTc 


a.b'  ------,  -         ^.    ,  "       ,n/a 

and  scores  of  similar  formulae.  This  latest  addition  to  our  complete 
line  of  Slide  Rules  deserves  the  attention  of  every  Engineer  and 
Student  who  uses  the  most  efficient  tools. 


rmwnp 


myw 


"',  l"''i''f'i!? 


l'l'|i|iJi|i|i|ilT>'l'lTf^ff*^i"ili"f^i|'^7wp  

"ffWi[lll«^illl^lilll^^llt^^|<'|^||W4#^tW|im^^^^ 


^>i»toalMa*aMtMM^MlM>aiMMtoudUM<ik 


Send  for  our  new  Circular,  "The  Polyphase-Duplex  Slide  Rule" 


Drawing   Materials 

Mathematical  and 

Surveying 

Instruments 

Measuring  Tapes 


KEUFFEL  &  ESSER  CO. 


NEW  YORK 

127  FULTON  ST. 


GENERAL  OFFICE  AND  FACTORIES 

HOBOKEN,  N.J. 


CHICAGO 

ST.  LOUIS 

SAN  FRANCISCO 

MONTREAL 
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.  .leat  Cyclopedia   of 


Business  Knowledge 


(De  Luxe  Edition) 

NOW  SENT  FREE 


Contents : 

Everything  a 
Business  Man 
Should    Know 

'  Mfice  Managernenl 
Modem  Office  Methods 
l-aotiTy  Management 
Fautyry  Methods 
Business  Organization 
Cost  Keeping 
Time  Keeping 
Recording  and  Billing^ 
Systematizing 
Auditing 

Methods  of  Book- 
keeping- 
Special  Accounting 
Credits  and  Collections 
Commercial  Law 
Contracts  and  Leases 
Partnerships 
Corporation  Methods 
Bankruptcy  Proceedings 
Banking 

Advertising  and  Sales 
Routing  Salesmen 
Checking  Salesmen 
Mail  Order  Business 
Follow-Ups 
Buying  Supplies 
Shipping-Room 

Methods 
Store  Management 
Retail-Store  Accounting 
Dept. -Store  Accounting 
Cuutractors  and  Insur- 
ance Accounts 
Hotel  and  Club 
Accounts 


Real  *•  state  and  Loans 
Stock  Brokerage 


We  will  send  this  great  business  reference 
lil-rarj-  to  you   EXPRESS    PREPAID. 

i'.'Y  seven  days'  free  examination  :  returnable 
.it  GUI  expense.  You  are  not  obliged  to  buy 
an\  thing^iust  examine  these  books  at  your 
leisure  and  at  our  expense.  Tins  magnificent 
set  has  been  specially  prepared  for  business 
men  «  ho  would  attain  the  highest  efficient  y — 
for  the  superintendent  who  wants  to  know 
how  every  department  is  conducted — for  the 
executive  who  wants  to  be  able  to  guide  and 
check  his  departments — for  the  ambitious  man 
who  is  training  himself  for  advancement— for 
the  wide-aiv,-tke  man  who  is  likely  to  be  called 
upon  for  work  outside  his  regular  line  and^w ho 
needs  at  his  elbow,  for  ready  reference,  an 
accurate,  up-to-date  work  on  the  principles 
and  practice  of  business.  Every  man  should 
own  s  Cyclopedia  of  Business.  Mail  the 
coupon  today  for  free  exainlnalion  of  Ihis  We 
Luxe  EdilloD  while  it  is  belu^  suld  at  lestt 
than  half  prire. 

This  De  Luxe  Edition 

is  bound  in  three-quarters  imported  Persian 
Morocco  leather,  dark  green,  extra  Interlaken 
cloth  sides,  German  marbled  gold  veined  end 
sheets,  backs  stamped  and  decorated  in  22  carat 
gold,  gold  tops,  •  ith  green  and  gold  head 
bands.  It  consists  of  ten  big  volumes.  7x10 
inches,  and  contains  3,500  pages.  1.900  pnge 
plates,  etc.  This  edition  isespecially  desirable 
for  the  business  man  who  demands  extreme 
elegance  in  the  finish  of  his  books.  Only  200 
sets  left.  Order  early  as  no  more  of  this  special 
edition  can  be  obtained.  Kememhpr:  th* 
special  price  is  only  $29.S0,  regiJ'"'  price, 
?  7  2.00. 

Mail    Coupon    for 
FREE   Examination 


The  LOui[jiete  ten  volumes,  not  .i  sample 
volume,  will  be  sent,  express  prepaid,  for 
seven  d.iys"  free  examination:  returnable  at 
our  expense  if  the  books  do  not  contain  the  information  you  want.  If  you 
keep  the  books,  pay  S2.00  seven  days  after  receipt  and  then$2.00amonth 
until  you  have  paid  the  special  introductory  price  of  $29.80,  The  regu- 
lar price  of  the  De  Luxe  Edition  is  $72.00.  but  on  this  introductory  oflet 
the  special  price  is  only  $39.80, 

1  Another  Great  Free  Offer 

With  every  order  we  will  include  a  $24.00  Consulting  Membership 
entitling  you  to  the  advice  of  our  business  experts  free— for  one  year. 
There  will  be  no  limit  to  this  service.  A  single  problem  solved  ft>r 
you  might  be  worth  more  than  the  first  cost  of  the  books.  Order  the 
books  now. 

American  School  of  Correspondence,  Chicago,  U.  S.  A. 


Special   De   Luxe   Coupon 

AMERICAN  SCHOOL  OF  CORRESPONDENCE: 

Pk-.T^e  send  1  '■-  i  .ii\e  hilitiun  Cvi  lopedia  oj  Ciimmerce.  Accountancy, 
and  Business  .A..lmuiistratiou  ii>r  7  davs"  free  examination.  I  will  send 
$J, 00  within  7  davs  and  $2,011  a  month  until  1  have  paid  $29.80;  otherwise 
1  will  notify  y^u  and  hold  the  bookb  subject  to  your  order.  Title  not  to 
pass  until  fully  paid.  T.W.  4-13 

Name 

Address 

mccupation 

Employer 


INCOMES  OF  STATE  COLLEGES 

Ar()'rAl.  working  income  of  ap- 
pn.xunalcly  $35,000,000  was  re- 
i.ci\cd  1)\"  S7  State  universities  and 
other  State-aided  inslitutions  of  higher 
e(hicalii)n  during  the  ])ast  year.  Of 
this  amnunl  (lie  United  States  Gov- 
cniHunl  conlribuled  aljout  $.5,000,000 
and  the  State  $18,000,000.  Most  of 
tiiese  institutions  do  not  have  large 
endowment  funds,  as  many  private  col- 
leges and  universities  have,  but  their 
regular  current  income  from  pul:)lic  ap- 
|)ropriations  represents  a  tieiinite  capi- 
talization of  about  $-100,000,000. 

The  year's  income  passed  the  two 
million  mark  in  the  case  of  three  State 
universities.  The  University  of  Illi- 
nois had  an  income  during  1911-12  of 
.^2,363,711;  the  University  of  Minne- 
sota $2,682,4W;  and  the  University  of 
Wisconsin  $2,122,297.  Cornell  Univer- 
sity, Ithaca,  N.  Y.,  which  is  technically 
a  i)rivate  institution  but  receives  State 
and  Federal  aid,  reported  total  receipts 
of  over  three  million  dollars. 

Several  other  State-aided  institutions 
are  in  the  million-dollar  income  class. 
These  include  the  University  of  Michi- 
gan, which  had  an  income  of  $1,343,- 
037;  Ohio  State  University,  with  $1,- 
011,571;  and  the  University  of  Cali- 
fornia, with  $1,711,393.  The  latter  had 
an  additional  half  million  from  private 
benefactions. 

Some  of  the  States  are  exceedingly 
generous  to  their  colleges  and  univer- 
sities, and  in  such  cases  the  National 
Government's  contril^ution  is  only  a 
small    fraction    of    the    total. 

On  the  other  hand,  a  few  States  de- 
]3end  to  a  considerable  extent  upon 
Uncle  Sam's  bounty.  The  State  of 
Delaware  provided  $22,000  last  year 
for  Delaware  College,  to  accompany 
tlie  $70,000  received  from  Federal 
funds  ;  in  Maryland  the  State  itself  fur- 
nished $36,000  for  the  Agricultural 
College,  against  $80,000  received  from 
the  Government ;  New  Hampshire's  con- 
tribution to  the  State  college  was  $20,- 
955  ;  and  the  State  of  Vermont  gave  only 
$2().000  out  of  a  total  income  of  $277,815 
rei)orted  by  the  State  University,  while 
.$80,000  was  derived  from  the  LTnited 
States  Government  and  $60,958  from  pri- 
vate benefactions. 
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WE  INVITE 

EVERY  THIN  MAN  AND  WOMAN 


This  is  an  invitation  that  no  thin  man 
or  woman  can  afford  to  ignore.  We  in- 
vite you  to  try  a  new  treatment  called 
"Sargol"  that  helps  digest  the  food  you 
eat  —  that  puts  good,  solid  flesh  on 
people  that  are  thin  and  under  weight. 

How  can  "Sargol"  do  this?  We  will 
tell  you.  This  new  treatment  is  a  scien- 
tific, assimilative  agent.  It  increases 
cell  growth,  the  very  substance  of  which 
ourbodiesare  made — puts redcorpuscles 
in  the  blood  which  every  thin  person  so 
sadly  needs,  strengthens  the  nerves  and 
puts  the  digestive  tract  in  such  shape 
that  every  ounce  of  food  gives  out  its 
full  amount  of  nourishment  to  the  blood 
instead  of  passing  through  the  system 
undigested  and  unassimilated. 

Women  who  never  appeared  stylish 
in  anything  they  wore  because  of  their 
thinness,  men  under  weight  or  lacking 
in  nerve  force  or  energy  have  been  made 
to  enjoy  the  pleasures  of  life — been 
fitted  to  fight  life's  battles,  as  never  for 
years,  through  the  use  of  "Sargol." 

If  you  want  a  beautiful  and  well- 
rounded  figure  of  which  you  can  be  just- 
ly proud — a  body  full  of  throbbing  life 
and  energy,  write  the  Sargol  Company, 
120-D,  Herald  Bldg.,  Binghamton, 
N.Y.,  today,  for  50c.  box  "Sargol,"  ab- 
solutley  free,  and  use  with  every  meal. 


But  you  say  you  want  proof!  Well 
here  you  are.  Here  is  the  statement 
of  those  who  have  tried — been  convinced 
— and  will  swear  to  the  virtues  of  this 
preparation. 

REV.  GEORGE  W.  DAVIS  .ay>: 

"I  have  miide  a  fnithful  trial  of  the  Siir«ol  treatment  and 
must  say  it  has  brouf^ht  to  me  new  life  tind  vigor.  1  have 
gained  twenty  pounds  and  now  weifih  JTO  pounds,  and,  what 
is  better.  I  have  gained  the  da.vs  of  my  boyhood.  It  has  been 
the  turning  point  in  my  life." 

MRS.  A.  I.  RODENHEISER  writes: 

"I  have  gfiint'd  immensely  sinrt'  I  ti>i'k  S.-irj^dl,  for  I  only 
weigheil  about  l(i6  pounds  uh^-n  I  be^'im  iisinu  i(  and  now  Iweiyh 
mo  pounds,  so  really  this  makes  twenty-fuur  pounds.  I  feel 
stronger  and  am  looking  better  thiin  ever  before  and  now  I 
carry  rosy  cheeks,  which  issomething  I  could  never  say  before." 

CLAY  JOHNSON  says: 

"Please  send  me  another  ten-day  treatment,  I  am  well 
pleased  with  Sargol.  It  has  been  the  light  of  my  life.  I  am 
getting  back  to  my  proper  weight  again.  When  I  began  totake 
Sargol  I  only  weighed  138  pounds,  and  now,  four  weeks  later.  I 
am  weighing  153  pounds  and  feeling  fine.'' 

F.  GAGNON  writes: 

"Here  is  my  report  since  taking  the  Surgol  treatment.  lam 
a  man  67  years  of  age,  and  was  all  run  down  to  the  very  bottom. 
I  had  to  quit  work,  as  I  was  so  weak.  Now,  thanks  to  Sargol.  I 
look  like  a  new  man.  I  gained  22  pounils  with  23  days'  treat- 
ment.    I  cannot  tell  you  how  liappv  I  I'eel." 

MRS.  VERNIE  ROUSE  says: 

"Sargol  is  certaintly  the  tirumii-sl  t  reatnient  I  ever  used.  I 
took  only  ^^^o  Iioicsof  Sart'oJ.  My  weight  was  120  pounds  and 
now  I  wt'itrh  Itii  iimi  feel  better  than  I  haM-  for  5  years.  I  am 
now  as  tbishy  .i'^  1  want  to  be  ond  sh;ill  it-rtainly  recommend 
Sargol,  for  it  does  jn&t  exactly  what  j  uu  say  it  will  do." 

Full  address  of  any  of  these  people  if 
you  wish. 

Probably  you  are  now  thinking 
whether  all  this  can  be  true.  Stop  it! 
"Sargol"  does  make  thin  people  add 
flesh,  but  we  don't  ask  you  to  take  our 
word  for  it.  Write  us  today  and  we  will 
send  you  absolutely  free  a  50c.  package 
for  trial. 

Cut  oil  coupon  belotv  ami  pin  to  your  letter. 


COME,  EAT  WITH  US  AT  OUR  EXPENSE 

This  coupon  entitles  any  thin  person  to  one  50c  paclcage  of  Sarsrol.  the  concentrated  Flesh  Builder  (provided 
you  have  never  tried  it),  and  that  ten  cents  is  enclosed  to  cover  postage,  packing,  etc.  Read  our  advertisement 
printed  above,  and  then  put  10c  in  stamps  in  letter  today,  with  coupon,  and  the  full  50c  package  will  be  sent  to  you 
by  return  of  post.  Address:  The  Sargol  Company.  120-D,  Herald  Bldg.,  Binghamton,  N.  Y.  Write  your  name 
and  address  plainly,  and,  PIN  THIS  COUPON  TO  YOUR  LETTER. 
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Set  Six  Screws— 

Save  Furniture  Dollars! 

It  takes  six  minutes  to  drive  these  six  screws, 

and  the  Ravins  is  $13.25.    Now  if  your  time  is  worth  moro 

than  ^2.21  a  minute,  don't  read  any  further.^ 

This  advertisement  ia  for   those    who  ^^^H|<t^  1  7C 
want  high-gradefumituroatrock  bottom  ^"^^V  I    I  io 
prices  and  approve  a  selling  plan  that 
actually  saves  big  money. 

Over  30,000 
American  Homes 

buy  Come-Packt  Furniture  for 
these  substantial  reasons. 
Here  is  an  example  of  Come- 
Packt  economy. 

This  handsome  table  is 
Quarter-Sawn  White  Oak,  with 
rich,  deep,  natural  markings; 
honestly  made ;  beautifully 
finished  to  your  order.  Height, 
SO  inches;  top,  44x28  inches; 
legs.  2>«  inches  square.  Two 
drawers;  choice  of  Old  Brass 
or  Wood  Knobs.  It  comes  to 
you  in  four  sections,  packed  in  a  compact  crate,  shipped  at 
knock-down  rates. 

Our  price,  $11.75.    With  a  screw-driver  and  iix  mukutea 
you  have  a  table  that  would  ordinarily  sell  for  $25 1 

Free  Catalog  Shows  400  Pieces 

for  living,  dining  or  bedroom.  Color  plates  show  the  exquisite 
finish  and  upholstering.  Factory  prices.  Write  for  it  today 
and  we  will  send  it  to  you  by  return  mail.  (11) 

Come-Packt  Fornitare  Co..  432  Fernwood  Ave..  Toledo.  0. 


_    No.  300  Library  Table 
Com«-Packt  Price  $11.75 

Shipping    Weight  150  lbs. 

Sold  on  a  Year's 


Trial 


COME-PACKf] 


Sent  Anywhere 

in  a  S. 


On 

Approval 


Beats  Q^rdSystems 


$j. 


'•'•   $  1  .oo 

end       ^^   ^  I     ■■■■    . 
■eluTB    your 


Thi.  Outfit  Will  Prove  It. 

RECORDS     INDEXED     ALPHABETICALLY    AND 

BY  DATE  AT  THE   SAME  TIME 

All  Kinds  of  Rec'irds  Can  be  Arranged  B'lJer  an'i  Fonni  Easier 
OrU  LOOSE  LEAF  BINDERS  1  hjn  if  Kupt  in  Any  (Uher  Way. 
f^f)  This  pomplctp  nntfltsfnt  on  Bpprovi 
•^^^  If  It's  tiot  vorlh  MOKE  (< 
U  liack  and  we  will 
One  ImproTed  FInt  Opening  honsf  Leaf  Binder  covered  with  Im* 
ported  Buckram,  size  5\  in.  high,  8>a  in.  wide,  iH  in-  thick; 
securely   holdwig  200  sheets. 

Two  Hundred  Sheets — (Your  choice  o(  45  different  record  forms, 
im  luding  5  diRcrent  Lfdger  Rulings),  on  a  fine  quality  of  white 
bi'ud  iLipf".  size  5  in-  high  by  8  in    wiile. 

One  Coinplcte  Set  AlphnhoticRl  Index  Sheets  to  fit  Binder,  with 
diii.itile  tabs  printt-il  un  butli  sides. 

Twenty.fiTe   Moore's   Movable  Metnl    Markers    for    indexing    records 
Alphabetically  and  According  to  Date. 
One  Special  Ueary  Index  Sheett  numbered  from'  1  to  31. 

OUR  FREE  BOOK 

"Moore's  Modern  Methods"  contains  160  pages  of  valuable  InformatJon 
on  the  subject  of  Bookkeeping  and  Loose  Le.^f  Accounting;  it  illus- 
trates and  descrit>es  the  various  ruled  and  printed  record  forms  which 
can  be  furnished  with  this  outfit.  We  send  this  book  WITHOUT 
('HAR6E  to  any  Business  or  Professional  Man  who  writes  for  it. 
JOHN   C.  MOORE   CORPORATION,  991   Stone  St.   Rochester,  N.  Y. 


J    (fr^  Complete  Launch  Hy.;'^";n  ^94Jg 


16,  18,  30,  33,  37,  38  and  i5  footers  at  proportionate  prices, 

including  Family   Launches.   Speed   Boats,   Auto  Boats  and  Hunting 
Cabin  Cruisers.    We  ore  the  world's  larcest  Powt    Boat  Manufacturers. 

A  NEW  PROPOSITION  TO  DEMONSTK.VTING  AGENTS 

Sixty-four  different  models  in  all  sizes  ready  to  f-hip,  equipped  with  the 

mplest  motors  made;  start  without  crankine;  onl\  three  movinc  parts; 

ten-vear-old  child  can  run  them.     Boats  and  encines  fully  pxinrnnleed. 

12.500  sati^^fied  owners.    Writ*^  'nday  for  large  Free  Illustrated  Oataloe. 

DETROIT  ROAT  CO..   1109  Jefforaoo  Ave..   DETROIT.  MICH. 


$200   A  MONTH 

BE  YOUR  OWN  BOSS 

If  you  are  making  less  than  $?0  a  week  you 
should  wrile  us  to-day.  We  can  help  you  to  wealth 
and  independence  by  our  plan.  You  can  work 
when  you  please,  where  you 
please,  always  have  money  and 
the  nieans  of  making  barrels 
more  of  it. 

HOW  WOrLD  TOU  LIKE  to 
Start  out  from  home  on  a  com* 
bined     business     and    pleasure 
trip,  stay  at  the  best  hotels  and 
live  like  a  lord  and  clean  up$10 
every   day?     Work   at  amuse- 
ment places,  crowded   street  comers, 
manufacturing    institutions,    anywhere 
and    everywhere,    ten    minutes'    walk 
. _  J  from  home  or  on  the  other  side  of  the 

flobe.  Just  set  a  machine  up  any  ptaceyou  hnppen  to  select,  and  clean  up 
10  above  operating  expenses  each  and  every  day,  

PAPER  POST  CARDS  DIRECT 

My  proposition  isthe  WONDERFUL  NEW  COMBINATION  CAMERA, 
with  which  you  can  take  and  inst.intaneously  devt- lop  eleven  entirely  differ- 
ent styles  of  pictures,  including  Buttons,  four  styles  and  sizes  of  Paper  Post 
Cards  and  six  styles  of  Tintype  Pictures.  Every  plate  is  developed  withont 
the  Dse  of  films  or  DeKatives*  and  Is  ready  to  deliver  to  the  cnstomer  in  leas 
thanaminoteaftermftbingthe  expoNurei.  This  REMARKABLE  INVEN- 
TION takes  100  pictures  an  hour.  Even-body  wants  pictures  and  each  sale 
you  make  advertises  your  business  and  makes  more  sales  for  you. 

NO  EXPERIENCE  NEEDED 

Simple  Instructions  accompany  each  Ourfit  and  you  can  begin  to  make 
money  in  fifteen  minutesafter  the  outfit  reaches  you.        

A  trifling  investmentwiU  get  this  WONDERFUL  OXTTFIT  for  you  and 
put  you  in  a  position  to  m.ike|2,500a  year.  If  you  want  to  be  independent, 
and  absolutely  your  own  boss,  write  me  to-day  and  I  will  send  you  by  return 
mail,  full  free  information  regarding  this  WONDERFUL  PROPOSITION, 
including  letters  oRering  positive  proofs  from  every  part  of  the  world.  DON'T 
DELAY,  ANSWER  THIS  ANNOUNCEMENT  TO-DAY. 

L.  LASCELLE.  M«r..  627  W.  43rd  St..  Dept.  849.  NEW  YORK.  U.  S.  A. 


ao  IMTO  rue 


MOVINtPmTURE  BUSINESS 


S"r  Easy  fayment  Plan 

Make52Qto550  P"'"'°'" 

With  our  Moving  Picture  Outfit 
We  sell  everything— Films,  too. 

ytfrfte  tor  our  Catalog 
Moving  Picture  Sales  Co. 

Dept K,  219  S.  Dearborn  St.Chicagom. 


DIAMONDS  o'CREDIT 


.-J  for  Our  Free  Cataloe.   Over  <f,00u  illastra- 
B  of  Diamonda,  Watches.  Jewelry,  etc.  Select  any  article 
I  desired,  have  it  sent  to  vou,  all  chartfes  prepaid.    If  satisCac- 
1  torr.  send  us  one-fifth  of  the  purchaao  price  and  keep 
I  it;  hsla  

1 278 


mountinfr.  14k  e 


illy  amo 

Loftis    "Perfection 
TERMS.  $4  a  month. 


■  #\pW|£     DIAMOND  MERCHANTS 

■  Ur   I  19  Dept.  .M9:>9, 103N.  State  St. 


■■Bi)<>s»caBa 


CHICAGO,  ILL. 


Build  Model  Aeroplanes  L'i^rl^Z'I^^H-JllZl^f.^::;^!^.^. 

concise  building  instructions.  PRICES— Wright  3  ft. 
Biplane,  25c:  Bleriot  3  ft.  Monoplane.  15c;  "Cecil 
Peoli"  Champion  Racer,  25c ;  Curtiss  Convertible  Hy- 
droaeroplane (new),  35c:  Nieiiport  Monoplane  (new)* 
25c.  COMPLKTESETOFFIVESl,  postpaid. 
40  pp  Model  Aeroplane  Supply  Catalog.  5c. 
IDEAL  AEROPLANE  S  SUPPLT  CO.  B4-Bfl  West  Bro>dwir.He«TMll 
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The  Winged  Message 


Noah's  messenger  was  a  dove.  In 
Solomon's  time,  pigeons  were  trained 
to  carry  messages.  Brutus  used  them 
at  the  siege  of  Modena.  They  served 
the  Turks  in  their  fights  against  the 
Crusaders.  In  mediaeval  wars  they 
were  more  useful  than  ever  before. 

France  had  a  carrier-pigeon  mail 
service,  with  messages  reduced  by 
photography  and  read  through  a 
microscope. 

Even  today  carrier  pigeons  are 
utilized  as  news-bearers  in  isolated 
parts  of  Europe. 


In  America,  the  land  of  the  tele- 
phone, the  carrier  pigeon  is  bred  only 
for  racing.  The  winged  word  has 
taken  the  place  of  the  winged  mes- 
senger. 

Pigeons  may  fly  more  than  a  mile 
a  minute,  but  the  telephone  is  as 
quick  as  speech  itself. 

The  dove  is  the  emblem  of  peace. 
The  telephone  is  the  instrument  of 
peace.  The  telephone  lines  of  the 
Bell  System  unite  a  hundred  million 
people  in  one  national  family. 


American  Telephone  and  Telegraph  Compan:s? 
/And  Associated   Companies 

One  Policy  One  System  Universal  Service 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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Striking  the  boss  for  a  raise 


Do  you  have  to  ask  your  employer  for  more  pay?  Do  you  find  it  necessary  to 
call  his  attention  to  the  fact  that  yoo  are  worth  more  money?  Or  are  you  a  trained 
man — a  man  who  receives  frequent  and  unasked  for  increases  in  salary  because  the  boss 
knows  that  your  knowledge  is  valuable  to  him.  There  is  no  linyt  for  the  trained  man 
—  he  is  the  employee  who  is  pushed  ahead — he's  the  chap  that  the  .vrell  paying  jobs 
seek.  High  wages  and  steady  employment  are  always  his,  simply  because  he  is  too 
valuable  to  lose. 

But  the  untrained  man,  plodding  along  at  the  same  old  salary  year  after  year,  has  nothing  in 
his  favor  but  a  record  for  faithfulness.     He  feels  that  his  efforts  are  not  appreciated — he  doesn't  realize 

that  he  is  only  a  cog  and  can  be  replaced  by  any  one  of  thousands 
of  similar  untrained  men.  He  is  a  good  employee,  yet  he  has 
never  made  himself  necessary  to  his  employer's  success.  He's 
the  Sort  of  man  who  always  lias  to  ask  for  a  raise. 

Become  a  trained  man — get  the  money 
without  asking 

It  is  easy  to  get  the  training  you  need.  You  can  do  it  in  your  spare  time 
and  in  your  iiome  witiiout  eivinp  up  your  work. 

For  fifteen  years  tiie  American  Schooi  of  Correspondence  has  been 
preparing  ambitious  men  everywhere  for  better  jobs  at  bi^-yr  wnees.  The 
American  School  will  cive  you  the  training  you  need,  no  matter  where  you 
live.  It  will  train  you  in  any  branch  of  Engineering,  Business  and  Law,  or 
will  prepare  you  for  entrance  into  any  resident  college. 

Perhaps  you've  never  quite  realized  how  easy  it  is  to  secure  this  training? 
Mark  the  coupon  and  let  us  explain  to  you  how  simple  it  is  to  prepare  your 
self  for  the  position  you  want.  We  send  no  agents  to  bother  you  in  your 
home  or  at  your  work.  AM  business  will  be  carried  on  by  correspondence 
and  our  easy  payment  plan  will  allow  you  to  pay  as  you  progress. 

Send  tbe  conpon  today  I     Learn  bow  to  get  a  raise  without  asking 

i  American  School 

I  -^     ^  of  Correspondence.  Chicago.  U.SA. 


Your  Opportunity  Coupon  I 

Check  the  coarse  yon  want  and  mail  the  coupon  now  | 


American  School  of  Correspofldence,  Chicago,  U.  S.  A.  I 

!'l'.-,isf  -.t  [it  ine  your  Btilleiin  and  advise  me  how  I  can  ■ 
qiijhfy  iur  ih^  pOb,itioii  marke'l  **X."  T.\V.  4-H  | 


.  ..£!■■<■  trirni  En?iiit>(>r[n? 

...Eler.  I.iphi  Sc  Power  Supt. 

.  ..Elpptriral  Wireman 

...Telephone  Expert 

...Archilept 

. , .  Itullding  Contractor 

...Arehitertiinil  llmftsman 

... Structural  Engineer 

...Concrete  Engineer 

...C'lTil  Engineer 

...Surveyor 

. .  ■  Mpchanicnl  Engineer 

....Meclianienl  Draftsman 

...Steam  Enirineer 

..  .Sitjitinnarr  Entrineer 

...(in.s  EtiRine  Engrineer 

. . .  Atitomohile  Mechanician 


l,!iwy<'i 


... .Rookkeeper 
....Ntenocrapher 
....PriTnte  Secretary 
....Accountant 
..  ..Cost  AecoiiiilAnt 
....CertTilPnhlicApc'nt 
..(.Anditor 
....RiiNinev.  Manager 
....Fire  IiiN.  Inspector 
....Fire  Iii-^.  Adjuster 
....Fire  Ins.  Evpert 
....MoTing  Pictnre  Op'r 
....Sunitarj-  Encineer 
....Reclitmntlnn  Eug'r 

Teifile  Koss 

....Col lege  Preparnfory 
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What  Do  You  Know  TO-DAY? 

It's  Not  Enough  That  You  Graduated  from  This  University  or  That  College 

The  world  asks,  what  do   you    know   TO-DAY  ? 

THE  WORLD  IS  MOVING  FAST.  Science  changes  over  night.  Discoveries  are  of  last  week. 
Inventions  of  yesterday.     The  man  or  woman  who  progresses  is  keeping  abreast  of  the  times. 

Encyclopiedias  that  served  you  well  within  the  last  decade  are  now  practically  obsolete  They  tell 
nothing  of  the  U.  S.  Census  of  1910— statistics  of  population,  agriculture,  and  manufactures;  the 
Presidential  election  of  1912;  the  1912  Parcel  Post  law;  the  present  Balkan  War;  the  Panama  exposition; 
the  Antarctic  exploration,  including  the  Scott  expediton  and  its  sad  events;  the  revolution  in  Mexico; 
President  Wilson  and  his  Cabinet,  with  full  page  photograph,  and  the  thousands  of  subjects  of  to-day  or 
to-morrow.     The  one  Encyclopaedia  that  keeps  up  with  you  and  you  up  with  tlie  times  is 


Perpetual  Loose -Leaf 

ENCYCLOR/^DIA 


iSResearch  Bureau  fcr  Special  Information 

The    Only   Infallible 

Reference  Library 

BECAUSE— 

included  with  Nelson's  Perpetual  Loose- 
Leaf  Encyclopaedia,  which  is  bound  in 
twelve  handsome  Loose-Leaf  Volumes, 
contains  70,000  subjects,  treating  over 
1,000,000  topics,  with  7,000  illustra- 
tions, 500  new  maps  and  plans,  models, 
manikins,  and  colored  plates,  is  a 
Free  Membership  to  Nelson's  Co-oper- 
ative Research  Bureau  for  Special  and 
Scientific  Research  which  will  prepare 
special  reports  on  any  information  desired. 


That  little  Bar  and  Nut  has  »olved  the  problem. 

Bound  in  12  Handsome  Volumes 


in  March  and  in  October — thereby  making  Nelson's 
Encyclopipdia  ahvays  neiv  and  abreast  of  the  times. 
Nelson's  Reference  and  Research  System 


IN  1907,  THOMAS  NELSON  k  SONS- 
Established  for  over  a  hundred  years  in  Edinburgh, 
Scotland  —  perfected  and  patented  a  Loose-Leaf 
Binder,  a  volume  so  practicable  that  by  simply  turn- 
ing a  nut  the  pages  are  loosened,  when  the  old  obso- 
lete pages  can  be  easily  removed  and  the  new  pages 
substituted.  The  publishers  issue  to  subscribers, 
twice  a  year,  not  less  than  250  revised  pages  each — 

THE  aVTHORITY  WITH  aUTHORITBES 

Nelson's  Perpetual  Lnnse-Lcaf  Encvclnp;cdia  and  Research  P.urrau  fnr  Speciallnformation 
is    an    auttiority    in  all    parts   of   the   civiliz,-d  world.      It  is   usc-d  by   the  Ring  of  England 
President  of  the   United   States.    Emperor    of   China.  Mikado    of  Japan.  Viceroy    of   India, 
Pr.-mier   of  Canada.  Chief   Departments   of   the   United  States  Government.  Universities, 
Colleges.  Libraries,  Schools  and  Educational  Institutions  everywhere 


is  endnrsi-d  and  used  bv  Governnunts  and  Govern 
ment  Departments,  Libraries,  Colleges.  Universi- 
ties, and  Educational  Institutions  in  all  parts  of 
the  globe.     It  is  indispensable  to  all  Scienists, 
Scholars,    Professional    and    Business  Men 
and  Men  of  Activities  in  all  walks  of  life. 


Dept. 
17E 


EXOtmNGE 

a  |)ricf  li^t,  statmtj  tli 


We  are  constantly  receiving  inquiries  askiner  us  to  make 
an   allowance  fnr  old  encyclopaedias  to  apply  as  part 
—      payment  on  Nelson's,    We  have  therefore  prepared 
unt  allowed,  which  will  be  mailed  upon  reqiK-st. 


Please    send 
me  portfolio  con- 
taining    sample 
pages   and    full    in- 
formation;     facsimile 
letters  by  great  autliuri- 
■s  indorsine  NELSON'S 
PIRPETUAL     LOOSE- 
LEAF  ENCYCLOPAEDIA 
AND    RESEARCH    BURE  \U 
FOR    SPECIAL   INFORMA- 
TION.    This  incurs  no  obligation 
on  my  part. 


THOMAS  NELSON  &  SONS 

Publishers   Since   1798 
Dept.  17E,  381-3SS  Fourth  Avenue,  New  York  City 
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224  pages, 
9'-xl2^  Inches, 
426  IIMstra 
tions. 


Here  is  your  chance  to  secure  absolutely  FREE  OF  CHARGE 
the  most  complete  and  up-to-date  plan  book  ever  published.     No 
carpenter  or  contractor  who  wishes  to  acquaint  himself  with  the  latest 
in  building  construction— no  man  who  is  contemplating  erecting  a  home — 
can  afford  to  be  without  it.    This  great  new  plan  book.  "Modern  Amerl- 
^  ^^^\     **"  Homes,"  contains  plans  and  specifications  for  168  different  structures, 

_^^^  •'^m'^  ^k\      including  excellent  exterior  and   interior  views,  detailed  estimates,  etc. 

■^^  .    aj**t.-^^Wj^    m      D*?s'Kned  by  the  leading  architects  of  this  country.    Includes  city,  country 
^^^"^  ^ti  ■      and    suburban    homes,   bungalows,   farm  houses,   summer  cottages,    tent 

^L       %^^*^  _J     houses,  camps,  garages,  apartment  houses,  and  various  public  buildings. 

Jf       ^L      ^  ^^r    Printed  on  heavy  enamel  paper  and  substantially  bound. 

^  •^^^^,      ^^  ^^^    Plans  and  specifications,  no  matter  how  well  prepared,  are  practically  use- 

Z'    "*       /'^^L,  X.^"  .^r  '^^^  ^^  ^^®  worker  who  follows  them  has  not  a  thorough  knowledge  of  his  trade. 

^^^^^  V^  X-  .^^        ^'^  must  be  familiar  with  every  branch  of  the  building  profession  —  with  every 

^^^^^^Ci  w  ^^^r     detail  of  modern  architecture.     It  is  for  the  worker,  whether  apprentice,  carpenter  or 

^^^^  ^^^  contractor,  that  the  American  School's  great  Cyclopedia  of  Architecture,  Carpentry 

^^    _^  ^^^^  and  Building  has  been  prepared.    No  matter  what  your  position  or  experience,  you  can  gain 

^^^  ^^^  from  this  work  knowledge  which  will  be  of  great  value  to  you.     With  this  great  review  of  archi- 

tecture, carpentry  and  building,  and  our  great  plan  book,  you  are  prepared  to  cope  with  any  job, 
''however  difficult  it  may  be. 


The  Cyclopedia  of 


Architecture,  Carpentry  and  Building 

coniists  of  ten  massive  volumes;  4,760  pages,  7x10  inches;  4,000  illustrations,  full  page  plates,  building  plans, 
diasrama,  etc.;  hundreds  of  valuable  tables  and  formulas;  carefully  cross-indexed  for  quick,  easy  reference. 


■Partial  Table  of  Contents" 


Mechanical,  Freehand,  Perspective  and  Architectural  Draw/^ing,  Lettering,  Pen  and 
Ink  Rendering,  The  Orders,  Superintendence,  Strength  of  Materials,  Masonry.  Rein- 
forced Concrete,  Carpentry,  Steel  Square,  Stair-Building,  Hardware,  Steel  Construction, 
Roof  Trusses,  Practical  Problems,  Estlntating,  Contracts,  Specifications,  Building  La^v, 
Sanitation,  Sheet  Metal  Work,  Electric  Wiring  and  Lighting. 


The  Plan  Book  Sent  FREE 

With  every  order  for  the  American  Schoors  Cyclopedia  of  Architecture,  Carpentry  and  Build- 
ing we  will  include  the  Plan  Book,  absolutely  free  of  charee  and  send  you  the  Cyclopedia  and  the  Plan  Book, 
express  prepaid,  for  seven  days'  free  examination.     You  keep  the  books  a  full  week  —  examine  them 

thoroughly  at  your  leisure — and  if  they  don't  meet  with  your  expecta- 
tions they  may  be  returned  at  our  expense.     Remember  —  the  complete 
set.  Cyclopedia  and  Plan  Book,  are  sent  free  upon  receipt  of  the  coupun      ^  ,^  / 
below  and  we  pay  express  charges  both  ways  if  they  are  not  satisfactory. 

Annfhpr  PRFF  Hffpr  With  each  set  is  included  a  year's  Con- 
HllUinci  r  r%ibb  unci,  suiting  Membership,  regular  value 
$12.00,  entitling  you  to  the  free  advice  of  a  corps  of  Expert  Architects. 
This  will  give  practical  help  in  handling  building  problems  which  are  too 
specific  to  be  taken  up  in  detail  in  the  Cyclopedia.  This  service  alone  is 
worth  more  than  the  first  cost  of  the  books. 

AMERICAN    SCHOOL  OF  CORRESPONDENCE 
CHICAGO,  U.S.A. 
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Send  for  FREE  plan  book  to  dax 


400   Good    Sxjggestions  for  the 

Carpenter,  Contractor  and  Builder. 


O        S^  00  a  month  until  1  have 
j<^       p.iid    $24.80    for     Cj'dopcdia 
%       (Plan    Book   included    free),    or 
notify  you  and  hold  books  subject 
to  your  order.     Title  not  to  pass  until 
fully  paid.  '' 

Name 


Addkess  . 
employer  ... 
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TAKE  YOUR  CHOICE 


With  a  Trial  Subscription  to  Modern  Electrics 
"The  Electrical  Magazine  for  Everybody" 


Little  Hustler  Motor 

This  well-known  mo- 
tor is  3l'2  inches  high, 
finished  in  black  enamel 
with  nickel-plated  trim- 
mings. Has  a  three- 
pole  armature,  causing 
the  motor  to  start  with- 
out assistance  when  the  current  is 
applied.  It  is  fitted  with  a  pulley 
for  running  mechanical  toys,  models, 
etc. 

Price  $1.00  postpaid,  or  given  free 

with    one    yearly    subscription    to  vl    kfl 

MODERN  ELECTRICS    .    .    .    .V»-wU 


Bleriot  Monoplane 

Guaranteed  to 
fly  or  money  re- 
funded. This 
model  has  never 
been  sold  by 
dealers  for  less  than  $2.00,  but  for  a 
limited  time  only  we  will  send  it  pre- 
paid absolutely  free  with  a  trial  sub- 
scription. 

Price  $1.00  postpaid,  or  given  free 

with    one    yearly    subscription    to  v  1   kH 

MODERN  ELECTRICS    .     .    .    .  »i"  ■"" 


"Testa"  Magneto 

Operated  by  crank; 
wheel  and  pinion,  cut 
teeth,  insuring  smooth 
action.  Substantial 
brass  bearings.  Well 
made  throughout. 
Finished  in  red  enamel, 
nickel  trimmings.  Pol- 
ished wood  base,  with 
neat  bushings  for  flexible  conducting 
cords.  New  and  neat  design  —  the 
best  in  this  class. 

Price  $1.00  postpaid,  or  given  free 

with    one    yearly    subscription    to   ^1    *||1 


one 
MODERN  ELECTRICS 


Medical  Coil 


This  apparatus  works 
efificiently  on  one  cell, 
dry  or  othc-r  battery. 
The  coil  has  perfect 
regulation;  the  current 
at  the  handles  varying 
from  imperceptible  to 
all  that  can  be  borne. 
The  coil  and  vibrator 
parts  are  vt-ry  compact- 
ly built:  the  vibrator 
contacts  are  pure  silver 
—  thought  by  many 
superior  to  platinum. 
Mountrd  on  a  polished 

wood  base,  with  neat  bushings  for  the  j-ii 
cords.  Coil  ends  are  finished  in  polished  hW 
parts  nickel  plated,     Well  made  throughout. 

Price  $1.00  postpaid,  or  given  free 

with     one    yearly    subscription    to   v  |    Hil 

MODERN  ELECTRICS     .     .     .    .Vl-UU 


^'^  ot  '.li'j   cuniuctiiijj 
k  enameU    All  metal 


Now  about  MODERN  ELECTRICS,  the  wonderful,  big,  interesting  electrical  magazine  that 
keeps  yuu  informed  of  all  that  is  new  and  novel  in  electrical  achievement.  There  is  a  growing 
tendency  among  the  ever  up-to-date  American  Public  to  keep  in  touch  with  the  times  not  only 
in  business,  politics  and  art,  but  in  science  and  invention  as  well.  MODERN  ELECTRICS  is 
a  profusely  illustrated  monthly,  which  fully  describes  these  subjects  and  written  so  you  can 
readily  understand  it. 

The  Authority  on  Wireless.    For  the  Novice,  the  Amateur,  the  Experimenter  and  the  Student 

You  should  take  at  least  one  si.mi-technical  electriral  magazine  and  keep  up-to-date  on  the  new  vonder^  and  advances  in  electricltj' — 
Modern  Electrics  illustrates  and  describes  these  subK^cts  in  a  style  that  can  be  read  and  understood  by  every  member  ot  the  family,  particu- 
larly tiie  young  man  and  boy.  It  is  over  five  years  old  and  contains  from  ll2  to  144  pages  monthly.  15c  a  copy,  $1.50  a  year.  Tells  you  how  to 
make  things  at  home;  contains  an  experimental  department  and  answers  your  questions  free.  The  brightest  and  most  inteiesling  "Plain 
Enelish"  electrical  monthly  magazine  published.     The  magazine  to  read  it  you  want  to  keep  up  to  date  on  wireless  and  progress  in  electricity'. 

We  want  you  to  become  a  peruianent  reader  and  to  that  end  offer  for  a  limited  time  only  with  one  year's  subscriptiun  at  the  regular  annual  rate 
your  choice  of  the  above  offers  free. 

Money  Refunded  Immediately  if  not  Pleased  in  Every  Way 

■  check,  and  get  MODERN  ELECTRICS  for  one  year  and  we  will  send  you  your 

266  Fulton  Street 
New  York  N.  Y. 


Send  $1.50  today  in  cash,  stamps.  M.  O.  i 
choice  of  the  above  prepaid.  Absolutely  Free. 

Modern  Elech-ics  Magazine 


MODERN 
ELECTRICS 
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BE  A  SALESMAN 


Do  You  Want  a  Good  Postion  Where  You  Can  Earn 
From  $1,000  to  $5,000  a  Year  and  Expenses? 

There  are  hundreds  of  such  positions 
now   open.    No   former  experience   as  a 

Salesman  required  to  get  one  of  tbem.  If 
you  want  to  enter  the  world's  best  paying 
profession  our  Free  Employment  Bureau 
will  assist  you  to  secure  a  position  where 
ynu  can  earn  good  wages  while  you  are 
learniug  Practical  Salesmanship.  Write  to- 
day for  full  particulars;  hst  of  good  open- 
ings and  testimonial  letters  from  hundreds 
of  our  students  for  whom  we  have  recently 
secured  good  positions  paying  from  $100  to 
$500  a  month  and  expenses. 

Address  nearest  office.    Dept.  118. 

NationalSalesmen's  Training  Association 

Chicago.       New  York,       Kansas  City, 
San  Francisco.    New  Orleans,  Toronto. 


ELECTRICITY 

CONDENSED  COURSE  IN 
ELECTRICAL  ENGINEERING 

Complete  in  One  Year 

Bliss  Electrical   School 

studies  restricted  to  theoretical  and  prac- 
tical electricity,  mechanical drawingand 
necessary  enelneerinK  work.  Teaches  simplicity,  conceutra- 
tioii.  hard  w.irk.  For  youiig-  men  of  enersry  and  character. 
20  years  of  greatest  success.  Oraduates  hold  flrst-class  posi- 
tions. Opens  Sept.  24.  Write  for  new  catalog. 
67  Takohia  Av«.,  WASHINGTON.  O.  C. 


iVIUSIC  AlYourHome  T  REt 

By  the  Oldest  and  Most  Reliable  School  of  Music 
in  America  —  Established  1895 
Piano,  Organ,  Violin.  Mandolin,  Guitar,  Banjo,  etc.     Be- 
ginners or  advanced  players.    One  lesson  weekly.     Illustra- 
tions make  everything  plain.    Only  expense  about  2c.  per  day 
to  cover  cost  of  postage  and  music  used.     Write  for  FREE 
booklet  which  explains  everything  in  full. 
AMERICAN  SCHOOL  OF  MUSIC,  81  Uktside  BniWing,    CHICAGO 

COPY    THIS    SKETCH 

and  let  me  see  what  you  wn  d<j  with  it.  You  can 
cam  $20.0010  $125.00  or  more  per  week,  as  illustrator 
or  cartoonist.  My  practical  system  ot  per&onal 
individual  lessons  by  mail  wi  I,develope  your  talent. 
Fifteen  years  successful  work  for  newspapers  ami 
maira'ines  qualifies  me  to  teach  you.  Send  me  your 
sketch  o(  President  Wilson  with  6  cents  in  stamps 
and  I  will  send  you  a  test  lesson  plate,  also  collec- 
tion of  drawingsshowing  possibilities  (or  YOU. 

The  Landon  School  Sf  SiX-iJAlr^^ 

14«.5  Sehiifield  liiiildinc,  Cleveland,  O. 


FRENCH,  GERMAN,  SPANISH,  ITALIAN 

Can  be  learned  quickly,  easily  and  pleasantly,  at  spare  nn.-- 
ments.  in  your  own  home.  You  hear  the  living  voice  of  a 
native  professor  pronounce  each  word  and  phrase.  In  a  sur- 
prisingly  short  time  yuu  can  speak  a  new  lanjyuavre  by  the 

Language-Phone  Method 

pomhin^d  with 

ROSENTHAL'S   PRACTICAL    UNGUISTRY 

Send  for  Booklet  and  Testimonicds 

The  Lauffuage-Phoue  Method 

974  Putnam  Building,  2  West  4.1th  Street,  N.  ¥. 


SUCCESS  SHORTHAND 

The  best  system  for  beginners;  a  poet  -  graduate  course  for 
Btenographere.  Highest  world's  records  for  speed  and  aci-uracy 
and  a  grenter  number  of  court  reporters  than  any  other  system  in 
the  last  seven  voare.  Instruction  by  mail;  satisfaction  guaranteed. 
Write  for  FllEE  catalog. 

SUCCESS   SHORTHAND    SCHOOL 

W.  L.  James,  Chief  Instructor 
Dept.  85,    Schiller  Bids.,  Chicaso.  IIUdoU 


5PEAK  Another 

LANGUAGE 

ENGLISH    •    GERMAN    t    FRENCH 
ITALIAN        -      SPANISH 


CORTINA-PHONE 

"The  Original 
Phonographic   Method*' 


DISK 
LANGUAGE 
'      RE.CORD 


yiu-arded  Medah-  -Chtcaeo,  1893; 
Bufalo,  1901: 

Do  you  want  to  learn  a  foreign  language  by  listening  to  it. 
without  a  costly  teacher,  without  loss  of  time  from  regular  work  and 
at  a  trifling  expense?  H  so,  write  at  once  for  a  Cortinaphone  booklet 
describing  this  marvelous  method  invented  by  the  world  famous 
scientist,  Rafael  D.  Cortina.  The  outfit  consists  of  the  Cortina 
textbooks,  a  magnificent  phonogT-,iph  of  the  two  and  four  minute 
type,  ancl  thirty  everlasting  non-breakable  records,  or  a  Cortina- 
phone disk  machine,  thirty  disk  records  (15  double  faced)  3  text 
books  and  needles. 

IDEAL  HOME-STUDY  METHOD 

Thou-iands  have  learned  a  foreign  language  by  our  method— just 
as  a  child  le.irns  its  mother  tongue— by  listenmg  to  it.  Always 
ready  when  you  have  a  few  moments  to  spare.  You  can  learn  to 
speak  any  language  with  its  help.  Write  for  testimonials  from 
leading  University  professors  and  others  who  have  used  our  method. 
We  will  send  the  complete  outfit  and  if  you  like 
it  you  can  pay  for  it  in  easy  installments. 
Write  for  Itnnkli't  eiving 
full  partirulars 

CORTINA 
ACADEMY  OF  LANGUAGES 
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LEARN  PIANO  TUNING  AT  HOME 

Yoii  can  now  learn  thia  de- 
lightful profeBsIon  with  or  with- 
I  out  a  knowledge  of  music  by  our 
slmplilied  method.  The  Tune- 
a-phone  makes  It  easy.  You  can 
eiirn  S5  to  815  per  day  and  fix  your 
own  hours.  Diploma  granted. 
Catalogue  FREE.    Address  — 

Silps  Bn-ant  Srl»'>»l  oT  Piano  Toning,  40  \rt  Inst..  Battle  Creek.  Mifh. 

DO  YOU  LIKE  TO  DRAW? 

That's  all  we  want  to  know. 

Now.  we  «ill  not  give  you  any  grand  prize— or 
alot  of  free«lu(ti£you  answer  this  ad.  Nor  do 
we  claim  to  make  you  rich  in  a  weet.  But  if 
you  are  anxious  to  develop  your  talent  with  3 
successful  cartoonist,  so  you  can  make  money, 
send  a  copy  o!  this  picture,  with  6  eents  in  stamps 
for  portfolio  of  esrtoons  and  sample  lesson  plate 
and  let  us  explain 

The  W.  L.  EVANS  SCHOOL  OF  CARTOONING 

343  Ball  BIdg..  Clevelaod.  Ohio 
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Engineering 
and  Science 
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Courses  in  Civil  Eneinecring-  (C.  E.)  Mechanical  Enui 
nenrinpCM.  E.)  Electrical  Engineering  (E.  E,)  and  General 
Science  (B.  S.).    Also  Special  Courses. 

Unsurpassed  new  Chemical.  Physical,  Electrical,  Mech- 
anical and  Materials  Testing  Laboratories, 

Forrntalogue  and  illustrated  pamphlets  showing  work 
of  graduates  and  students  and  views  of  buildings  and 
campus,  apply  to 
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Now,  What  Was  That  Fellow's  Name? 
i  Can't  Remember  Those  New  Terms. 
I  Know— But  Can't  Find  Exact  Word. 
What  on  Earth  Did  He  Say  About  It? 


A  Perfect  Memory 

Is  the  Key  to  Success 

The  mind  of  the  average  person  is  filled  with 
thousands  of  single  unrelated  ideas  which 
waver  and  fluctuate  with  every  emotion,  like 
the  billows  of  the  sea.  " 


The  man  with  a  Wandering  Mind  can 
never  hope  to  Make  Good— he  will  always  be  a 
drug  on  the  market— he  has  too  many  competitors. 
The  great  men  of  all  ages  are  those  who  acquire  the  ability  to 
concentrate  and  to  memorize. 

You  Can  Be  Trained  to  Remember  Accurately 

In  the  business  battle  —  matching  wits  each  hour  of  every  day  —  the 
ability  or  inability  to  think  on  your  feet,  to  remember  instantly  and 
accurately  means  gain  or  loss.  To  succeed  you  must  be  "forget-proof." 
Just  as  surely  as  a  poorly  organized  business  can  be  placed  upon  a  basis 
of  perfect  systematization  and  thereby  made  thoroughly  efBcient  —  so 
can  your  mind  be  trained  and  made  a  classified  indexed  and  cross 
indexed  filing  system  of  facts  so  that  you  can  command,  on  the  instant, 
any  thought,  fact  or  argument 

The  Dickson  Method  of  Memory  Training  Will  Do 

This  f  nr  Ynil  It  will  enable  you  to  classify  impressions,  ideas,  names,  facts 
M.  iiio  lui  «  v»i»  ^^j  arguments  so  as  to  have  them  ready  at  a  moment  s  notice 
at  any  time.  It  will  train  you  to  think  on  your  feet,  to  converse  in  a  natural,  mterestmg 
way.  to  overcome  self-consciousness  and  bashfulness,  to  acquire  easy,  logical 
thinking.  My  course  is  not  a  theory,  but  is  purely  and  absolutely  scientific— the  result 
of  more  than  20  years  of  close,  intimate  contact  with  students  in  schools  and  colleges 
and  searching  their  developing  minds  for  means  of  strengthening  their  memories. 

I  Want  to  Send  You  My  Book,  "  How  to  Remember," 

Al->er>liif(>1v   FRFF   Simply  clip  the  coupon  and  mail  it  today.    It  will  explain 
.r-Luauiuicijr    i  i-vi-ii-i  ^j^j^^iy  ,i,e  course  that  has  raised  thousands  of  men  from 


My  method  is  highly  recom- 
mended by  ELBERT  HUB- 
BARD. PROF.  DAVID 
SWING,  and  thousands  of 
others.  Ten  minutes  a  day  or 
your  spare  time  will  give  you 
this  training  and  not  interfere 
with   your   work  in  any  way. 


failures  to  great  successes.    You  can  have  this  same  training.    My  free  book  is  the  first 
step.  Don't  delay.  Age,  education,  vocation  or  place  of  residence  makes  no  difference. 
Send  the  coupon  today. 

How  to  Get  a  Free  Copy  of  This  Val 

iiaK1<>  Rnrtlr    De  luxe  edition  handsomely  illustrated, 
Uaoie  DUUH.    richly  bound.    Is  exactly 
suited  to  meic  the  needs  of  the  man  or  woman      bh  ^   ^ 
who  desires  to  be  a  successful  public  speaker.      "^ 
The  price  of  this  191,^  de  luxe  edition  is 
$2.00.     I  will,  however,   present  a  copy 
„  absolutely    free    to    every    student   who 

"Sucak       enrolls  for  my  course  of  memory  training 
'     "  ^  within  ten  days  after  reading  this  offer. 


.Vinenca's  '  foremost 
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,fi.  Self  Expres-sion,  and 

ncipal  of  the   Dickson 

Memory   Scliool,   Auditorium 

BuiKliug,  Chicago. 

Prof.  Henry  Dickson 

Principal.  Dickson  School  of  Memory 

706  Auditorium  Bldg..  Chicago,  lU. 

^nii  me  free  Booklet  "How  to  Remember,"  also 
full  pjrtinilars  hi)w  to  obtain  a  free  copy  of  Dickson's 
"How  to  Speak  in  Public." 
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lELLING  A  GIANT  IN   THE  FORESTS  OF  OREGON 
Man  takes  pridu  in  lavinK  low  these  mighty  trees,  recardless  of  the  fact  that  it  requires  the  slow  Rrowtli  of  centuries 

to  produce  the  moDsters. 


Si! 


NATIONAL 

DOMAIN 


byjudson  CWelliver 


WHAT  THE  PUBLIC  DOMAIN  IS 

National  Forests,  165,000,000  acres 
Reclamation  Lands  withdrawn,  17,000,000  acres 
Coal,  oil,  potash  and  phosphate  lands 
National  Parks.  5,000,000  acres        .         .         .         . 

Range  land,  etc 

Water  Power  Withdrawals 

Alaska  (mineral,  metal,  forest,  fishery,  and  general 


values) 
Total 


WHAT  IT  IS 
WORTH  TODAY 

$2,000,000,000 

25.000.000 

2.000.000.000 

50.000.000 

500.000.000 

100.000.000 

4.000.000.000 

$8,675,000,000 


THAT  is  the  most  careful  ap- 
praisal of  the  public  domain 
of  the  Nation  that  can  be  had 
It  was  made  for  the  writer 
by  officials  of  the  Government, 
in  direct  charge  of  administering  the 
nati(_)nal  lands.  It  represents  the  best 
judgment  of  the  General  Land  Office,  the 
Geological  Survey,  the  Forest  Service, 
the  Irrigation  Service,  and,  generally,  of 
all  the  officials  in  control  of  the  National 
Estate  as  it  stands  today. 

What  are  we  going  to  do  with  all  this 
vast  property  which  belongs  to  the  Na- 
tion as  a  whole,  to  you  and  me  and  the 
rest  of  the  hundred  millions  of  us? 

We  are  being  asked,  urged,  pressed,  to 
give  it  away.    Shall  we  do  it  ? 

In  the  past  we  have  scjuandered  the 
public  domain  with  a  profligate  hand. 
We  have  given  it,  almost  to  whoever 
asked.  We  have  passed  accommodating 
laws  in  order  that  it  might  be  utilized  by 
the  men  who  wanted  to  despoil  us  of  our 
riches.  We  have  come  to  the  time  when 
there  must  be  a  national  decision  whether 
or  not  we  will  give  away  all  that  is  left, 
for  the  endowment  of  eager  applicants 
for  the  privilege  of  controlling  this  Na- 
tion in  the  future. 


I  do  not  overstate  the  case.  The  in- 
terests, that  today  seek  to  seize  the  re- 
maining public  domain,  will,  if  they  suc- 
ceed in  their  grab,  be  the  autocrats  of  our 
national  future.  They  come  with  smiles 
and  palaver,  with  vast  amiability  and 
much  sophistry,  to  tell  us  that  we  don't 
know  how  to  manage  our  inheritance, 
and  that  it  would  be  far  better  for  us  to 
turn  it  over  to  them  to  administer — for 
their  profit.  They  don't  put  it  in  just 
that  crass  way,  but  that  is  what  they 
mean. 

Let  us  glance  at  the  public  domain's 
history,  and  see  if  it  will  suggest  an 
answer  that  we  may  give  to  these  in- 
gratiating gentry,  who  would  so  kindly 
agree  to  manage  a  few  billion  dollars' 
worth  of  wealth  for  our  best  interest,  if 
we  would  only  give  it  to  them. 

Of  course,  it  is  worth  noting  that  the 
program  of  giving  away  your  property 
in  order  to  get  it  well-managed  for  you, 
has  not  traditionally  been  in  great  favor. 
A  certain  one-sided  character  marks  the 
transaction  that  has  detracted  from  its 
popularity  with  people  of  business  sagac- 
ity. If  a  man  should  ask  you  to  deed  him 
your  farm,  your  livery  stable,  your  hard- 
ware store,  or  your  suburban  home,   in 
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•JHlb   F1IuTU(;KAFH   shows  the    UIFhKkENCE    BETWEEN    UNRESTRICTED    AND    FOREST  SER- 
VICE  LOGGING 
Thi-  (uri-yround  has  been  cut  over  by  a  private  concern  and  the  timbered  strip  behind  shows  the  area  cut  over  by  the 
Forest  Servicir.    This  is  in  the  Bitterroot  National  F'orest.  Montana. 


order  that  he  minlit  run  it  better  tlian 
you  do,  you  woultl  probably  laugh  at 
him,  or  send  for  the  lunacy  commission. 
If  you  acceded  to  his  proposition,  it  is 
reasonably  certain  that  the  lunacy  com- 
mission would  get  you  before  very  long. 

Nevertheless  and  notwithstanding, 
crude  as  that  procedure  may  seem  when 
it  is  reduced  to  those  simple  terms,  that 
is  just  what  we  are  asked  to  do  with  the 
public  domain — with  those  billions  and 
Inindreds  of  millions  of  the  National 
Estate. 

You  are  not  inclined  to  believe  me ; 
and  I  don't  blame  you.  The  proposal 
that  the  whole  remaining  public  domain 
be  given  away  by  a  sincrle  act  of  Congress 
seems  so  exaggerated,  so  impossible,  so 
luminously  preposterous,  that  of  course, 
unless  your  attention  has  been  called  to 
the  imminence  and  seriousness  of  the 
proposition  and  the  power  that  backs  it, 
you  will  refuse  to  take  it  seriously. 

Yet  that  very  proposal  is  today  backed 
by  a  great  campaign  in  this  country. 
Congress  is  being  urged  to  cede  to  the 
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various  States  all  the  public  lands  within 
their  borders,  to  be  adn. mistered,  used 
and  disposed  of  by  the  States,  as  they 
may  see  fit. 

Alost  of  the  public  lands  (Alaska  ex- 
cepted) are  in  the  eleven  western  States 
— Arizona,  California,  Colorado,  Idaho, 
Montana,  Nevada,  New  Mexico,  Oregon, 
Utah,  \\'ashington,  and  Wyoming. 
These  States  have  about  6,874,000  popu- 
lation, or  14.4  per  cent  of  the  popula- 
tion of  the  country.  Today,  these  public 
lands  belong  to  the  people  of  all  the 
States.  The  Nation  is  asked  to  turn  them 
over  to  this  14.4  per  cent  of  the  present 
owners. 

This  demand  is  made,  not  by  the  peo- 
ple of  these  eleven  States,  but  by  an 
array  of  private  interests,  which  think 
they  could  get  the  lands  away  from  the 
States  more  easily  than  from  the  Nation. 
The  Nation  has  been  aroused  to  realize 
what  these  lands  are  worth,  what  they 
mean  to  the  future,  what  ought  to  be 
done  with  them.  The  Nation  has  squan- 
dered  so   much   of   its   riches   that   it   is 


TYPICAL  DESERT  SCENE  IN   YAKIMA  VALLEY.   WASHINGTON 
It  is  the  National  Government,  not  the  States,  that  took  the  initiative  in  reclaiming  areas  like  this. 


g-etting  rather  less  liberal.  Therefore,  it 
is  proposed  by  the  plunderers  that  we 
turn  the  lands  over  to  the  States;  these 
would  be  more  easily  managfed,  more 
rearlily  induced  to  part  with  their  riches. 
It  is  so  much  easier  to  buy  a  Legislature 
than  to  corrupt  a  whole  Congress  and  a 
National  Administration !  It  is  possible 
to  frame  up  so  many  different  kinds  of 
pretexts,  to  insert  so  many  different  sorts 
of  jokers,  to  control  minor  committees, 
to  enlist  officials  in  support  of  your  "little 
bill",  when  you  are  handling  a  legis- 
lature ! 

When  all  that  has  been  accomplished, 
who  will  at  last  own  the  empire  that  now 
is  the  public  domain  ? 

The  Lumber  Trust :  The  Oil  Trust ; 
The  Steel  Trust ;  The  Coal  Combination  ; 
The  Fertilizer  Trust ;  The  Copper  Trust ; 
The  Smelter  Trust ;  The  Railroads  ;  The 
Water  Power  Trust ;  The  cattle  and 
sheep  barons  of  the  plains  States  :  And,  in 
general,  the  grasping,  grabbing,  grafting 
interests  that  are  always  looking  out  for 
their  own  profits,  while  the  friends  of  the 
people  are  trying  to  convince  the  people 
that  the  plunderer's  hand  is  in  their 
pocket. 

Already,  these  and  other  private  inter- 
ests have  seized  a  large  part  of  the  cream 
of  the  public  domain.  Rut  they  are  not 
satisfied.    They  never  will  be  till  the  last 


acre,  the  last  stick  of  timber,  the  last 
mining  prospect,  the  last  water-power 
possibility,  the  last  coal  mine,  the  last 
deposit  of  coal  or  copper  or  what  not,  is 
in  their  possession. 

Will  these  avid  interests  get  what  they 
demand?  The  best  way  to  judge  their 
prospect  for  the  future,  is  to  consider 
what  measure  of  success  has  been  meted 
to  like  enterprises  in  the  past. 

In  the  beginning,  practically  the  whole 
of  what  is  now  this  great  country  of 
forty-eight  States,  was  public  domain. 
There  were  vast  areas  of  public  land 
within  the  original  thirteen  States,  owned 
by  the  States.  State  ownership  of  those 
lands  did  not  prove  successful,  as  is 
proved  by  the  fact  that  in  those  cases 
where  the  States  reserved  these  lands, 
they  were  ultimately  disposed  of  in 
wasteful,  ill-considered,  and  extravagant 
manner.  Some  of  the  States,  which  in 
that  early  day  squandered  their  public 
lands,  are  today  actually  begging  the 
Federal  Government  to  buy  back  for 
them  vast  areas,  and  turn  them  into  for- 
est reserves.  Half  a  score  of  eastern 
States,  which  originally  owned  vast  areas 
of  their  own  public  lands,  have  within  the 
last  few  years,  by  resolution  of  their 
legislatures  or  through  their  delegations 
in  Congress,  demanded  that  Congress 
should  buy  back,  in  part,  the  very  lands 
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wliich  the  States  squanilercd  in  (inlcr  tu 
make  national  forest  reserves  of  them. 
If  these  Stales  are  now  tardily  discover- 
ing;- the  need  of  forest  areas,  why  do  they 
not  invoke  the  sovereignty  and  the  rev- 
enues of  the  States  to  provide  these  for- 
est reserves  ?  Simply  hccause  exjierience 
has  demonstrated  that  the  States  have 
not  the  administrative  or  scientific  equip- 
ment or  the  necessary  revenues  to  do 
this  work.  A  few  of  them  have  experi- 
mented in  this  direction  with  the  residt 
that,  ])rohahly,  every  one  of  them  wovdd 
he  glad  to  turn  over  its  state  forests  to 
the  administration  of  a  strong  federal 
authority. 

The  reason  is  perfectly  plain.  State 
lines  do  not  bound  problems  of  this  sort. 
Nature  laid  out  her  forests,  her  water- 
sheds, her  mountain  areas,  and  her  vast 
plains,  without  thought  of  the  artificial 
hmitations  that  men  might  afterward  im- 
pose. William  Jennings  Bryan,' than 
whom  there  is  no  more  ardent  advocate 
of  the  proper  and  practical  rights  of  the 
States,  in  a  recent  speech  pointed  out  this 
conclusion 
He  showed 
is  no  affair 
d  it  ion  as 
State  may 


with    his    wonted    clarity, 
that  the  fiow  of  streams 
of  state  lines.     The  con- 
to  forest  stations  in  one 
affect  the  condition  as  to 
power     and     annual 


lloods  in  a  State  a  thousand  miles  away. 
The  immediate  valley  of  the  AIississi])pi 
is  profoundly  concerned  with  conditions 
that  must  he  made  for  it  in  the  far 
away  regions  that  comprise  the  head- 
waters of  the  Ohio,  the  Missouri,  and 
all  the  great  tributaries  of  the  "Father 
of  Waters".  The  question,  then,  is 
obviously  a  national  one :  nay,  a  view 
broad  enough  to  encompass  its  true  situ- 
ation woidd  make  it  a  continental  ques- 
tion. 

The  impossibility  of  proper  state  ad- 
ministration of  these  problems  is  further 
indicated  by  the  fact  that  in  addition  to 
the  great  areas  of  state-owned  lands, 
which  many  of  the  States  had  from  the 
beginning,  the  National  Government  has 
ceded  directly  to  the  States  the  tremen- 
dous total  of  178,269,237  acres  of  public 
land :  that  is  to  say,  278,000  square  miles 
or  more  than  five  and  one-half  times  the 
area  of  Ohio.  What  have  the  States 
done  with  this  imperial  domain  ?  For  the 
greater  part  they  have  scattered  it  to  the 
winds,  getting  nothing  worth  while  for  it, 
and  today  are  knocking  at  the  door  of 
tiie  National  Congress,  beseeching  for 
federal  aid  to  reclaim  the  vast  holdings 
of  swamp  lands,  that  have  been  given  to 
them  on  the  understanding  that  they 
woulfl  be  drained  and  made  immensely 
valuable  assets  of  the  States  owning 
them. 

\'ery  much  the  larger  part  of  the  fed- 
eral lands  that  were  given  to  the  States 
were  intended  as  endowments  to  the  pub- 
lic school  system  and  to  the  colleges  of 
the  State.  The  recklessness,  the  tavish- 
ness.  the  utter  lack  of  consideration  for  a 
future  generation,  which  marked  the  dis- 
posal of  these  school  lands  by  the  States, 
has  been  an  affair  of  common  scandal,  in 
most  of  the  public-land  common-wealths 
for  the  last  generation  or  two.  It  is 
worth  while  to  particularize  right  here 
as  to  how  the  States  squandered  their 
public  lands.    The  Commissioner  of  Cor- 
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porations,  Mr.  Luther  Coiiant.  Jr.,  in  a 
ver}'  recent  report  shows,  that  "in  north- 
eastern Cahfornia,  out  of  360.000  acres 
selected  by  the  State  under  its  various 
grants,  ahnost  two-thirds  are  now  owned 


by  large  timber  holders.  One  holder, 
Thomas  B.  Walker,  has  more  than  125,- 
000  acres ;  three  others,  together,  have 
65,000  acres.  In  Idaho,  the  State  has 
sold  the  timber  on  large  tracts  to  lumber 
companies,  but  has  retained  the  fee." 
Those  few  suggestions,  about  public  land 
adniinistration  in  just  one  State,  point  to 
a  conclusion  (which  will  not  be  very 
erroneous),  as  to  how  the  lumber  trusts 
came  into  existence. 

Florida,  with  a  total  area  of  less  than 
.x'l.OOO.OOO  acres,  was  given  over  20,000,- 
000  acres  as  swamp  land.  LTp  to  1910  it 
had  managed  to  get  rid  of  almost  19,000,- 
000  acres,  practically  without  real  com- 
pensation. Yet  much  of  the  land  thus 
amiably  donated  to  whoever  asked,  was 
covered  with  the  finest  pine  and  cypress 
timber ;  and  the  power  of  the  lumber 
monopoly  today  in  the  hands  of  one  man, 
is  a  burden  on  the  back  of  every  citizen 
of  Florida,  for  which  he  has  to  thank 
the  public  land  policy  of  his  own  State. 

Another  natural  resource  of  strictly 
national  character,  which  was  contained 
in  the  Florida  public  lands,  was  the  great 
area  of  phosphate  bearing  rocks  essential 
to  the  manufacture  of  com- 
mercial fertilizer.  Florida 
has  one  of  the  greatest 
deposits  of  this  rock 
known  in  the  world. 
Not  only  did  these 
fabulously  valuable 
lands  get  away  from 
the  State's  control 
without  any  real 
compensation,  but  a 
large  part  of  them 
are  today  owned  by 
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German  investors  and  their  products  go 
to  restore  the  agricultural  lands  of  Ger- 
many instead  of  this  country.  The  same 
is  true,  though  to  a  less  degree,  of  the 
great  phosphate  areas  of  the  Carolinas 
and  Tennessee. 

Minnesota  is  one  public-land  State 
which  realized  what  its  public-land 
wealth  meant  to  it  before  that  public 
wealth  was  entirely  lost.  True,  it  was 
an  eleventh  hour  conversion.  Yet  the 
administration  of  those  fragments  of 
public  lands  which  were  left  to  it  when 
the  awakening  came,  presents  a  contrast 
with  the  profligacy  of  other  States,  that 
is  most  enlightening.  Samuel  G.  Iver- 
son.  State  Auditor  of  Minnesota,  about  a 
year  ago  declared  that  the  State  would 
receive  more  revenue  from  a  certain  120 
acres  of  swamp  land  containing  ore, 
leased  by  the  State  for  a  royalty,  than 
the  States  of  Wisconsin  and  Michigan 
together  received  from  the  sale  of  all 
their  public  lands.  This  120  acres  is  the 
Scranton  Mine,  near  Hibhing,  Alinne- 
sota,  from  w^hich  it  is  estimated  that  the 
state's  royalty  will  ultimately  reach  $10,- 
000,000.  Concerning  another  section,  of 
school  land,  Mr.  Iverson  says : 

"The  Minnesota  school  fund  will  re- 
ceive more  money  from  one  section  of 
school  land,  the  Hill  Iron  Mine,  than  the 
States  of  Michigan,  Wisconsin,  and 
Iowa,  combined,  have  received  or  ever 
will  receive  from  all  the  lands  granted  to 
them  by  Congress." 

It  should  be  understood  that  before 
Minnesota  adopted  its  present  enlight- 
ened policy  of  administering  these  public 
lands  for  the  public  interest,  vastly  the 
greater  part  of  its  wonderful  wealth  in 
land,  timber,  and  iron  ore,  had  been 
parted  with,  practically  without  substan- 
tial consideration.  "In  general,"  says 
Commissioner  Conant,  "the  instances  that 
have  come  to  the  bureau's  knowledge 
suggest  that,  throughout  the  timbered 
areas,  the  land  policy  of  the   State  has 
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done  much  to  further  the  present  concen- 
tration of  timber  ownership." 

It  is  not  too  much  to  say  that  there 
would  be  no  steel  trust  today,  but  for  the 
lax  administration  of  public-land  laws, 
which  made  it  po'ssible  for  the  wonder- 
ful iron-ore  deposits  around  the  head  of 
Lake  Michigan  to  be  gathered  into  the 
private  ownership  of  speculative  inter- 
ests, which  afterward  disposed  of  them 
to  the  steel  trust.  Only  within  a  few 
days  the  story  has  become  public,  of  how 
Andrew  Carnegie  and  John  D.  Rocke- 
feller competed  for  control  of  the  Lake 
Superior  ore  region  when  it  was  first 
brought  prominently  to  the  attention  of 
the  great  steel  interests,  and  of  how  the 
canny  Mr.  Carnegie  beat  his  oleaginous 
friend,  Mr.  Rockefeller,  to  it.  Mr.  Car- 
negie got  the  ore  lands,  and  ultimately 
the  steel  trust  got  them  from  him.  It  is 
the  testimony  of  all  the  official  and  un- 
official investigators  of  present  conditions 
in  the  iron  and  steel  industry,  that  the 
real  basis  of  the  monopolistic  power  of 
the  trust  resides  in  its  ownership  or  lease- 
hold control  of  a  dominating  proportion 
of  the  available  high-grade  ore  deposit. 

Those  Minnesota  ore  lands  were  large- 
ly a  state  afifair.  The  State  of  Minne- 
sota was  not  able  to  "see  them."  Mr. 
Rockefeller,  Mr.  Carnegie,  the  Steel 
Trust,  were. 

As  the  Steel  Trust  of  today  could  not 
have  existed,  but  for  its  control  of  ore 
deposits  that  only  a  few  years  ago  were 
state  lands,  so  it  is  just  as  true  that  the 
copper  trust  of  today  could  never  have 
arisen,  had  it  not  been  able  to  acquire  a 
vast  share  of  the  copper-bearing  land  of 
this  continent,  which  likewise,  only  a  few 
decades  ago  was  in  public  ownership, 
controlled  either  by  States  or  the  Nation. 
The  richest  of  all  the  copper  mines,  those 
of  the  northern  peninsula  of  Michigan, 
were  all  in  state-owned  lands,  which  were 
first  acquired  by  a  private  interest,  in 
order  to  cut  ofif  the  timber  which  covered 
their  surface.  At  that  stage  of  the  ex- 
ploitation, it  was  not  known  that  the 
world's  richest  copper  mine  lay  below  the 
surface.  When  that  discovery  was  made, 
speculators  bought  up  the  cut-over  tim- 
ber lands  "for  a  song",  and  thus  made 
possible  that  tremendous  concentration  of 
ownership  that  was  the  first  and  abso- 
lutely essential   step  toward   the   forma- 


tion of  a  copper  combination — a  com- 
bination, which  has  since  extended  its 
operation  into  many  other  States,  to  fed- 
eral as  well  as  state-owned  lands,  to 
Alaska,  to  Mexico,  and  which  has,  at  last, 
attained  to  a  domination  of  the  copper- 
producing  combinations  of  the  world. 

The  National  Government  has  been 
more  than  liberal.  It  has  been  lavish  to 
the  point  of  profligacy  in  the  giving  of 
its  public  lands  to  the  State.  Roughly 
speaking,  170,000,000  acres  of  federal 
lands  have  been  turned  over  to  the  States. 
Most  of  these  grants  were  to  the  public- 
land  States  which  include  Wisconsin, 
Michigan,  Illinois,  Indiana,  Ohio,  Mis- 
sissippi, Alabama,  Florida,  and  all  States 
west  of  the  Mississippi  River,  except 
Texas.  They  comprised  grants  for  com- 
mon school  purposes  (the  16th  section  of 
every  township  in  States  admitted  before 
1848,  and  the  16th  and  36th  sections  in 
States  admitted  after  1848),  also  grants 
for  general  internal  improvements  (in 
most  cases  500,000  acres  each),  grants 
for  drainage  purposes  (all  swamp  lands 
within  their  borders  being  given  to  the 
States)  ;  grants  for  colleges  of  agricul- 
ture and  mechanic  arts ;  and  numerous 
others  of  lesser  importance  in  amount, 
though  making  up  a  tremendous  aggre- 
gate. 

In  the  days  when  these  grants  were 
made  to  the  States,  the  lands  were,  for 
the  greater  part,  unclassified,  and  vast 
frauds  were  perpetrated  against  the  Na- 
tional Government.  For  instance,  huge 
areas  of  the  finest  forest  and  prairie 
lands  in  the  Mississippi  X'alley  .States 
were  claimed  and  actually  secured  by  the 
States  on  the  ground  that  they  were 
swamps ;  yet  as  a  matter  of  fact,  it  would 
be  just  about  as  reasonable  to  classify 
the  peak  of  the  Matterhorn  as  swamp 
land.  These  swamp-land  frauds  were 
commonly  inspired  by  private  interests 
which  contracted  to  do  various  public 
works  for  the  States,  in  consideration  of 
having  a  swamp  land  area  turned  over  to 
them ;  building  railroads,  public  roads, 
canals,  state  buildings,  and  the  like,  most 
of  which  never  came  into  existence,  save 
in  the  perverted  imaginings  of  the  pro- 
moter. Those  imaginings,  however, 
served  excellently  the  purpose  of  sepa- 
rating the  States  from  endowments,  that 
would  have  made  them  all  wealthy  be- 
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yond  the  possibility  of  state  taxation  in 
all  the  future. 

This  is,  in  brief,  a  suggestion  of  how 
the  public  lands  of  the  various  States 
have  been  squandered.  It  might  be 
elaborated  to  many  volumes,  but  for 
present  purposes  elaboration  is  unneces- 
sary. 

\\'e  must  turn  now  to  the  story  which 
is  just  about  as  gloomy  and  unattractive, 
of  the  broadcast  dissi]iation  of  those  pub- 
lic lands,  which  the  Nation  reserved  to 
itself.  In  fairness  it  must  be  said  that 
the  contrast  of  state  and  national  admin- 
istration of  public  lands,  shows  a  very 
small  balance,  if  any,  in  favor  of  national 
control.  The  same  thoughtlessness  of 
the  future,  the  same  pitiful  failure  to 
recognize  a  governmental  trusteeship  for 
the  public,  the  same  extravagant  convic- 
tion that  Uncle  Sam  would  always  be  rich 
enough  to  buy  us  a  farm,  marked  the 
public's  and  the  government's  attitude 
toward  the  Federal  Domain.  The  Na- 
tional Government  has  granted,  in  round 
figures,  190.000,000  acres  of  special  land 
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grants  for  railroads,  and  9,000,000  acres 
for  wagon  roads,  canals,  and  river  im- 
provements. The  grants  to  the  railroads 
were  not  always  earned,  and  when  they 
were  earned,  they  were  all  too  frequently 
the  basis  from  which  a  magnificent  sys- 
tem of  despoiling  the  public  domain  was 
projected. 

At  the  Second  National  Conservation 
in  St.  Paul  in  1910, 
of  California,  speaking 
platform  from  which 
James  J.  Hill  had  addressed  the  gather- 
ing, referred  to  the  grant  of  an  empire  of 
national  lands  to  Mr.  Hill's  Northern  Pa- 
cific Railroad  in  these  words : 

"Right  while  I  am  on  it.  while  it  is 
fresh  in  my  mind  and  in  yours:  Mr. 
Hill  says,  'We  have  been  extravagant.' 
Why,  my  friend,  do  you  know  what  we 
gave  to  Mr.  Hill?  I  say  we  'gave  it';  as 
a  matter  of  fact,  we  were  not  consulted ; 
we  did  not  have  a  referendum.  We  gave 
the  greatest  land  grant  ever  given  to  an 
individual  or  a  corporation  in  the  history 
of    the   world— 60,000,000    of    acres—; 
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when  I  say  to  Mr.  Hill,  of  course  I  mean 
the  Northern  Pacific:  we  gave  outright 
a  strip  of  land  2,000  miles  long,  and 
20  miles  wide  in  the  States,  and  40  miles 
wide  in  the  Territories !  Worse  than 
that,  instead  of  giving  it  in  a  solid  body, 
we  gave  every  even-numbered  section  so 
that  it  carried  an  immense  advantage 
over  anybody  else  coming  in  from  the 
outside.  Now  it  is  easy  to  demonstrate, 
and  I  hardly  believe  Mr.  Hill  would  care 
to  deny  it — if  he  does,  I  will  get  the 
figures  and  demonstrate  it — that  this  land 
was  worth,  at  a  fair  figure,  ten  dollars 
an  acre,  at  the  very  least.  That  is  $600,- 
000,000  of  our  ]iroperty  that  we  have 
'extravagantly  and  improvidently  wasted', 
as  Mr.  Hill  would  call  it.  And  I  agree 
with  him." 

Mr.  Heney's  picture  of  our  national 
generosity  to  the  Northern  Pacific  sug- 
gests only  half  the  measure  of  that  gen- 
erosity. Long  after  that  grant  was  made, 
the  Government  set  about  creating  forest 
reserves.  In  order  to  locate  these,  where 
they  would  do  the  most  good,  and  to  get 
large  continuous  bodies  of  land,  it  became 
necessary  to  recover  from  some  of  the 
railroads,  large  areas  of  the  lands  in- 
cluded in  their  grants.  So  a  provision 
was  written  into  the  law  to  the  effect 
that  when  the  Government  wanted  to 
take  back  a  piece  of  land  in  order  to  in- 
clude it  in  a  forest  reserve,  the  "settler" 
might  have  the  privilege  of  going  into 
any  part  of  the  unappropriated  public 
domain,  and  picking  out  a  corresponding 
area  which  he  should  receive  in  exchange 
for  the  lands  he  was  turning  over  to  the 
forest  reserves. 

Here  is  the  way  this  plan  operated : 
the  Northern  Pacific  had  great  areas  of 
lands,  some  of  which  had  never  been  of 
any  particular  value,  while  others  had 
once  been  covered  with  timber,  now  long 
since  cut  ofif.  The  railroad  persisted  that 
it  was  a  "settler",  and  therefore  entitled 
to  exchange  lands  in  this  way.  It  was 
allowed  to  do  so.  It  picked  out  immense 
tracts  of  fine,  heavily  timbered  lands,  in 
the  North  Pacific  forest  regions,  and  re- 
ceived the  Government's  patent  to  them, 
by  the  simple  process  of  turning  over  to 
the  Government  an  equal  area  of  the 
worthless,  untimbered,  or  cut  over  lands 
that  had  been  included  in  its  origina,! 
grant ! 


This  pleasant  exchange,  by  which  the 
Northern  Pacific  profited  to  the  extent 
of  untold  millions,  was  effected  by  virtue 
of  a  little  clause  that  was  sneaked  into 
the  sundry  civil-appropriation  bill  passed 
by  Congress  in  1901 .  Perhaps  the  man, 
who  offered  the  provision,  did  not  him- 
self quite  realize  what  it  would  lead  to. 
It  is  charitable  to  assume  that  he  did  not. 
He  was  a  senator  from  one  of  the  States 
through  which  the  railroad  ran  and  in 
which,  under  this  act,  it  secured  great 
and  large  holdings  of  the  richest  timber 
lands. 

This  little  clause  thus  roughly  de- 
scribed, is  one  of  the  most  famous  of 
many  legislative  devices  that  have 
helped  loot  the  public  domains ;  and 
that  only  twelve  years  ago.  Scores  of 
others,  equally  discreditable  to  either  the 
honesty  or  the  discernment  of  Congress, 
might  be  enumerated.  The  frauds,  that 
have  been  perpetrated  under  the  "timber 
and  stone  act"  and  the  commutation 
clause  of  the  "home  act,"  have  been  so 
extensive  that  even  experts,  in  the  admin- 
istration of  the  public  lands,  continue  even 
to  this  day  to  make  new  discoveries  of 
frauds  made  possible  by  these  enact- 
ments. H.  H.  Schwartz,  late  chief  of 
special  agents  in  the  General  Land  Office, 
in  one  report  says : 

"I  recall  a  specific  instance  in  the 
Susan  Bill  and  Redding  districts,  Cali- 
fornia, where  a  single  investor,  in  the 
course  of  probably  three  years,  acquires 
approximately  7O0,OOO  acres  of  heavily 
timbered  land,  a  large  amount  of  which 
was  secured  under  the  "timber  and  stone 
act." 

"In  another  large  operation  in  central 
Oregon,  train  loads  of  women  school- 
teachers were  shipped  out  from  St.  Paul 
and  entered  land  under  the  "timber  and 
stone  act."  A  hundred  citizens  of  Oregon 
made  like  entry.  These  lands  were  then 
transferred  to  a  timber  investor  from 
Minneapolis.  Minnesota,  transfers  going 
to  him  by  deed  to  a  corporation.  The 
articles  of  this  incorporation  were  pecu- 
liar. They  provided  that  only  the  presi- 
dent need  own  stock  therein  ;  its  officers 
were  composed  of  the  president  (who 
was  the  investor)  and  his  wife  and  son, 
who  were  respectively,  secretary  and 
treasurer. 

"During  the  past  ten  years  there  have 
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been  like  individual  operations  in  Mon- 
tana, Idaho,  \\'asliin_i;ton,  and  Colorado." 

Hy  dint  of  such  operations  as  these, 
the  combination  in  control  of  the  coun- 
try's timber  supply,  has  proceeded  to 
the  point  where  the  timber  trust  has 
become  a  definite,  definable,  apparent 
entity.  The  Commissioner  of  Corpora- 
tions, discussintj  this  situation  in  a 
voluminous  re])ort  issued  on  January  20, 
1<)13,  says: 

"Three  vast  holdinqs,  the  i^reatest  in 
the  country,  those  of  the  Southern  Pacific 
Company,  the  Weyerhaeuser  Timber 
Company,  and  the  Northern  Pacific  Rail- 
way Company,  (including  their  sub- 
sidiaries) together  have  238.000,000,000 
feet,  or  nearly  eleven  per  cent  of  all  our 
]irivately  owned  timber.  With 
the  five  next   largest  they  have 


ing  is  the  greatest  in  the  United  States — 
ld(),000.()dO,000  feet.  This  is  about  six 
per  cent  of  the  ])rivate  timber  in  the 
investigated  area  ami  ten  ])er  cent  in  the 
Pacific  Northwest.  It  is  difficult  to  give 
an  ade(|uate  idea  of  its  immensity:  It 
stretches  practically  680  miles  along  the 
railroad  between  Portland  and  Sacra- 
mento. The  fastest  train  over  this  dis- 
tance takes  thirty-one  hours.  During  all 
that  time  the  traveler  is  passing  through 
lands,  a  large  proportion  of  which  for  a 
long  time  belonged  to  the  railroad  com- 
pany, and  in  almost  the  entire  strip  this 
corporation  is  the  dominating  hokler  of 
both  timber  and  land. 

"The    second    largest    holder    is    the 
Wcverhaeuser  Timber  Company,  includ- 
ing'with   its   subsidiaries   96,000,000,000 
feet.    This  does  not 
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over  fifteen  per  cent  of  the  total  pri- 
vately-owned timber.  Finally,  forty- 
eight  per  cent  of  the  private  timber 
within  the  area  of  this  investigation  is 
held  by  only  195  holders. 

"Five-elevenths  of  the  country's  pri- 
vately-owned, standing  timber  are  in  Cali- 
fornia, Oregon,  Washington,  Idaho,  and 
Montana— 1 13,000.000,000  feet.  One  half 
of  this  is  now  owned  by  thirty-seven 
holders  ;  many  of  these  closely  connected. 
The  three  largest  holders,  named  above, 
alone  have  nearly  one  quarter.  This  sec- 
tion now  furnishes  only  one-si.\th  of  the 
annual  cut.  Thus  its  timber  is  being 
largely  held  for  the  future,  and  the  .own- 
ers of  these  forests  will  be  the  dominat- 
ing influence  in  the  industry. 

"The  Southern  Pacific  Company  hold- 


bcr  interests  of  the  Weyerhaeuser  family 
and  close  associates. 

"These  two  holdings  would  supply  the 
46,584  saw  mills  in  the  country  for  four 
and  one-half  years.  They  have  one- 
eleventh  of  our  total  private  timber. 

"The  third  largest,  the  Northern  Pa- 
cific Railroad,  has  36,000.000.000  feet. 

"These  three  holdings  have  enough 
standing  timber  to  build  an  ordinary  five 
or  six  room  house  for  each  of  the  16,- 
000,000  families  in  the  United  States  in 
1900.  If  sawed  into  lumber  and  placed 
in  cars  their  timber  would  load  a 
train  about  a  hundred  thousand  miles 
long. 

"The  holdings  of  the  two  railroad  com- 
panies are  government  grants  and  eighty 
per   cent   of   the   Weyerhaeuser   Timber 
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Company  was  bou.e^ht  from  the  North 
Pacific  Grant.  Many  otlier  large  hold- 
ings here  and  in  other  regions  were 
mainly  purchased  from  some  land  grant." 

The  remarkable  report,  by  Commis- 
sioner of  Corporations,  Conant,  from 
which  the  foregoing  is  quoted,  discusses 
also  the  rapid  concentration  of  timber 
ownership  in  the  lake  States  and  in  the 
southern  pine  regions.  In  the  conclusion 
of  his  letter  transmitting  the  report  to 
the  President,  the  Commissioner  makes 
these  impressive  observations: 

"These  are  the  facts  of  the  lumber  in 
its  most  important  feature,  the  natural 
supply.  The  paramount  consideration 
remains  still  to  be  States.  There  are 
many  great  combinations  in  other  indus- 
tries whose  formation  is  not  complete. 
In  the  lumber  industry  on  the  other  hand, 
the  bureau  finds  now  in  the  making,  a 
combination  caused,  fundamentally,  by  a 
long-standing  public  policy.  The  concen- 
tration already  existing  is  sufficiently 
impressive.  Still  more  impressive  are 
the  possibilities  for  the  future.  In  the 
last  forty  years  concentration  has  so  pro- 
ceeded that  195  holders,  many  inter- 
related, now  have  practically  one-half  of 
the  privately-owned  timber  in  the  investi- 
gation area  (which  contains  80  per  cent 
of  the  whole).  This  formidable  process 
of  concentration  in  timber  and  in  land, 
certainly  involves  great  future  possi- 
bilities of  impregnable,  monopolistic 
conditions,  whose  far  reaching  con- 
sequences to  society  it  is  now  difficult 
to   anticipate    fully   or   to   overestimate. 


1  ne  underlying  cause  is  our  public  land 
policy,  resulting  in  enormous  loss  of 
wealth  to  the  public  and  its  monopoliza- 
tion by  a  few  interests.  It  lies  before  us 
now  as  a  forcible  object  lesson  for  the 
future  management  of  all  the  natural 
resources  still  remaining  in  the  hands  of 
the  Government." 

These  quotations  are  from  an  authori- 
tative government  report  which  presents 
the  results  of  a  study  that  required  years 
in  the  making.  It  tells  the  story  of  how 
profligate  disposal  of  the  Dublic  domain 
has  made  lumber  and  timber  monopoly 
possible. 

A  similar  study  of  concentration,  and 
increasing  tendency  to  monopoly  in  the 
domain  of  water  power,  has  been  pub- 
lished by  the  same  government  authority, 
the  Bureau  of  Corporations.  The  investi- 
gation of  the  steel  industry,  within  the 
last  two  years  by  the  special  committee 
of  the  House  of  Representatives,  headed 
by  Congressman  Stanley  of  Kentucky, 
has  performed  a  like  service  in  the  realm 
of  iron  and  coal.  In  each  of  these  cases 
the  same  general  conclusion  is  in  force 
by  a  consideration  of  all  the  facts, 
namely,  that  we  have  been  and  still  are 
managing  our  great  natural  resources 
(once  the  heritage  of  our  whole  people), 
in  such  manner  that  they  are  passing 
from  the  people's  ownership  into  the 
control  of  a  little  group  of  the  most 
gigantic  monopolies  the  world  has  ever 
known.  The  same  story  has  been  told 
for  the  oil  industry  many  times. 

( Coniimted  on  page  446) 
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UNLOADING  RAILROAD  STEEL  AT  PRINCE  RUPERT 


PANAMA    CANAL   FOR    FOREIGN    SHIPS 

By 
AGNES    C.    LAUT 


Have  we  been  so  proud  in  the  successful  digging  of  the  Panama  Canal  that  we  have  become 
content  to  fume  it  stand  merely  as  an  engineering  triumph?  Is  the  Canal  to  serve  us,  who  are 
paying  for  it,  only  as  a  national  monument  to  our  engineering  skill  and  aiiini>ustrative  efficiency,  or 
IS  it  now  to  be  more  valued  as  it  serves  the  purpose  for  which  it  was  undertaken — the  lowering  of 
rates  of  carriage  of  supplies  to  every  consumer? 

Miss  Lau{  s  article  ivill  he  of  deepest  interest  and  concern  to  every  one  tvlio  desires  to  look 
forward  to  the  opening  of  the  Canal  as  something  more  than  a  day  of  engineering  victory. — Editor  s 
Note. 


WILL  the  opening-  of  the 
Panama  Canal  produce 
the  tremendous  reduc- 
tion in  rates  confidently 
expected  by  the  cities  of 
the  South  and  West  for  the  past  four 
years?  Literally,  from  Portland  to 
Pensacola,  millions — it.  would  be  safe  to 
say  hundreds  of  millions — have  been 
spent  on  harbor  improvements,  dock 
facilities  and  belt-line  civic  railroads, 
solely  in  anticipation  of  the  o;reat  traffic 
expected  to  result  from  the  openinsf  of 
the  Canal. 

Water  rates  are  cheaper  than  rail  rates, 
even  on  the  most  expensive  basis  as  to 
water,  namely,  as  1  is  to  2 ;  on  a  cheap 
basis  as  to  water,  such  as  barge  work, 
or  on  the  Great  Lakes,  water  rates  are 
cheaper  than  rail,  namely,  as  1  is  to  7. 
That  being-  the  case  and  Panama  giving 
access  from  Atlantic  to  Pacific  by  water, 
why  will  freight  not  travel  almost  solely 
by  water  ?  You  can  ship  a  ton  of  gro- 
ceries from  Antwerp  to  Los  Angeles  for 
the  same  rate  as  from  Los  Angeles  by 
rail  to  San  Francisco ;  and  the  voyage 
round  the  Horn  is  8.000  to  10,000  miles 
longer  than  Panama  will  be.  ^^'hy,  then, 
will  not  freights  be  revolutionized  ? 

Take  a  look  at  this  whole  proposition 
of  water  vs.  rail. 

S.  A.  Thompson,  Secretary  of  the 
Rivers  and  Harbors  Congress,  proves 
that  $1  will  carry  a  ton  of  freight  127 
miles  on  a  railroad,  L250  miles  on  the 
Great  Lakes,  or  2,000  miles  by  barge  on 
a  river. 


Improvements  in  navigation  on  the 
Great  Lakes  have  reduced  the  freight 
rate  on  ore  from  $80  a  ton  seventy  years 
ago,  to  $7.50,  thirty  years  ago,  to  25 
cents  a  ton  from  Duluth  to  BufTalo  today 
— this  on  the  authority  of  Mr.  Harvey 
Goulder,  the  attorney  for  many  of  the 
Great  Lakes  Transportation  Companies. 
Wheat  by  rail  from  Duluth,  or  Ft.  Wil- 
liam, to  Buffalo,  runs  from  12  cents  up: 
by  water,  from  5  cents  and  4^  cents 
down  as  low  as  1^  cents  a  hundred,  in 
years  when  cargoes  were  scarce. 

To  ship  oranges  from  Los  Angeles  to 
New  York  by  rail  costs  $1  a  box  in 
freight.  To  ship  apples  from  Washing- 
ton to  New  York  by  rail  costs  50  cents 
in  freight.  By  water,  the  oranges  can  be 
shipped  for  40  cents  a  box,  the  apples 
for  20  cents.  When  a  rate  war  occurred. 
1910-11,  among  the  various  coastal  lines 
from  the  Pacific  to  the  Atlantic,  now 
breaking  their  freight  in  bulk  and  ship- 
ping it  across  the  railroad  at  Panama, 
or  the  Mexican  road  at  Tehauntepec, 
rates  fell  as  low  as  $3  a  ton  for  freights 
of  fruit,  lumber,  and  salt.  It  is  said 
these  low  rates  caused  the  ruin  of  one 
company  —  the  California-Atlantic  —  but 
the  fact  remains  that  the  president  of  the 
ruined  company  has  testified  that  he 
could  carry  freight  at  from  $7.50  to  $10 
a  ton  from  the  Pacific  Coast  to  the  At- 
lantic, and  make  a  good  profit.  If  you 
average  up  all  the  rail  rates  from  Atlantic 
to  Pacific,  they  come  to  $20  a  ton. 

Or  take  the  rates  on  lumber  from 
Pacific  to  Atlantic.     If  you  go  to  build 


A  SECTION  Ub  SAN 
Those  wharves.  toKuthrr  with  a  sea  wall,  are  being 


a  hoii.se  in  Xew  Eni^land,  Pennsylvania, 
or  New  York,  you  will  find  you  can  get 
very  little  lumber  under  $48,  $60  or  even 
$75  per  thousand.  I  made  that  statement 
not  long  ago  in  a  magazine ;  and  it 
was  challenged  by  the  Retail  Lumber 
Irust.  Within  one  month  after  the 
challenge,  I  was  able  to  post  the  Trust 
a  bill  for  $73  per  thousand.  This  very 
lumber,  either  in  northeastern  Texas, 
or  on  the  Pacific  Coast,  costs  only  $20 
to  $25  per  thousand.  What  doubles  and 
trebles  the  price  ?    Look  at  rates ! 

The  rates  on  lumber  from  Coast  to 
Coast  runs  from  $16  to  $20  per  thousand. 
Ship  it  across  the  Isthmus  of  Panama, 
even  with  transshipment  at  both  ends  of 
the  railroad,  or  across  Tehauntepec,  with 
cost  of  double  handling  at  each  end  of 
the  railroad,  and  the  rate  on  the  same 
lumber  is  $10  to  $15  per  thousand.  When 
the  Canal  opens  and  there  is  no  double 
handling  on  the  railroad,  the  rate  is  to 
be  as  low  as  $8  per  thousand  for  regular 
steamers  and  $5  per  thousand  for 
"tramps". 


ONE  OF  THE  SLIPS  FOR 


It  is  not  generally  known  ;  but  the  day 
is  rapidly  approaching  when  the  South 
will  have  to  imcort  lumber.    The  biggest 
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PART  OF  THE  WATER  FRONT  OF  LOS 
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FRANCISCO'S  WHARVES 

built  from  a  tun  million  dollar  Statir  bond  issue. 


STEAMERS  AT  SAN  PEDRO 


dealer  in  lumber  in  Virginia  told  me  that 
it  costs  12  cents  to  15  cents  'a  hundred, 
including^  handling  at  both  ends,  to  ship 


lumber  3,300  miles  by  water  to  European 
points.  To  bring  that  lumber  the  same 
distance  across  the  continent  from  Wash- 
ington costs  85  cents.  By  Panama,  the 
lumber  from  the  Pacific  could  be  brought 
to  the  Atlantic  for  20  cents ;  16  cents 
more  would  ship  it  back  to  Mississippi 
points — subtract  that  from  85  cents,  the 
cost  of  transportation  by  rail,  and  see 
what  you  save  in  freight  rates. 

Or  take  a  southern  gulf  port  as  an 
example  of  water  z's.  rail :  Steel,  that  it 
costs  $3  a  ton  to  bring  by  rail  to  tide- 
water from  the  Birmingham  district, 
costs  75  cents  by  barge.  Coal  costs  by 
rail  $1,  by  barge,  24  cents,  to  Pensacola. 
If  you  take  the  rates  down  the  Missis- 
sippi, water  vs.  rail,  they  are  even  more 
striking.  Coal  shows  a  reduction  of 
from  $1.50  to  25  cents  and  45  cents  a 
ton. 

How  about  wheat,  the  great  staple  of 
the  Northwest  and  Middle-West?  From 
Alberta  to  the  Pacific  is  600  miles :  to 
the  Atlantic  2,400  miles.  The  same  of 
Montana  and  Washington!    Rates  being: 


ANGELES,  AT  SAN  PEDRO   HARBOR 
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LOOKING  UP  THE  PORTLAND  CANAL  TOWARDS  STEWART.  BRITISH  COLUMBIA 


STEAMER   LOADING  LUMBER  AND  GRAIN  SHIP  IN    MIDSTREAM.  PORTLAND    HARBOR 


proportionate,  it  should  be  cheaper — it 
isn't — to  ship  by  the  Pacific  than  by  the 
Atlantic,  namely,  as  1  is  to  4.  The  same 
of  Kansas  and  southern  ports!  From 
Kansas  to  Houston  is  700  miles  plus; 
to  New  York  is  1,300  miles  plus.  Rates 
being-  equitable — -which  they  aren't — it 
should  be  cheaper  for  Kansas  to  ship  by 
the  Gulf  than  by  tlie  Atlantic,  namely,  as 
1  is  to  2.  ' 

All  this,  please  note,  is  purely  theoret- 
ical. On  the  basis  of  zvhat  ought  to  be 
but  7vhat  isn't,  cities,  from  Seattle  to 
Savannah,  from  Portland  to  Pensacola, 
have  spent  money  like  water  to  bring 
freia:ht  down  to  ocean   front  instead  of 


letting  it  go  across  the  continent.  Pensa- 
cola, Mobile,  New  Orleans,  Houston,  and 
Los  Angeles  have  all  put  in  municipal 
dock  systems  insuring-  the  same  treatment 
to  railways  and  ocean  liners ;  municipal 
belt-line  railroads  to  forward  and  switch 
freight,  so  that  railroads  cannot  discrim- 
inate against  steamships,  other  than  their 
own,  by  extra  charges  concealed  in 
"switching"  bills. 

San  Francisco  is  spending  nine  mil- 
lions on  her  harbor.  Portland  has  insti- 
tuted municipal  stevedoring  and  also 
runs  a  line  of  river  boats  up  the  Colum- 
bia to  connect  the  Great  Inland  Enipire 
for  400  miles  by  water  with  ocean  front. 
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Portion  of  Plan  of  Port- 
land's New  Docks 


This  shows  a  pt-ncral  vii'W  of  warehouse  and  bulkhead  shed,  vith 
conveyor  from  elevator  shafts  to  eansjways  opposite  loading  hatcln-s 
in  steamer.  The  people  voted  $2,500,000  for  this  purpose.  The  work 
is  now  going  forward  with  a  view  to  completion  hy  the  time  the 
Panama  Canal  opens. 


Seattle  is  connecting  salt  water  up  Sal- 
mon Arms  to  Lake  Washington — giving 
shipping  fresh-water  anchorage,  which 
doubles"  tlie  value  of  the  harbor  for  lum- 
bering purposes  and  does  away 
with  the  enormous  waste  from 
ocean  torna- 
does. By  the 
time  Panama 
opens,  Seattle 
will  boast  a  ter- 
minal s  y  s  t  e  m 
equal  to  Brook- 
lyn or  New 
York. 

Up   at   Van- 
c  o  u  V  e  r     and 

Prince  Rupert,  the  terminals  of  the  Cana- 
dian transcontinentals,  equally  important 
plans  were  under  way  to  bring  freight 
down  to  tidewater,  instead  of  sending 
it  across  the  continent.  That  is,  plans 
were  under  way  up  to  the  time  of  the 
passing  of  the  Panama  Bill,  excluding 
railroad-owned  ships. 

As  if  in  confirmation  of  the  coastal 
cities'  hopes,  big  European  liners  have 
announced  new  services  making  ports  of 
call  all  along  the  Gulf  and  the  Pacific. 
The  Hamburg-American  is  to  have  a 
monthly  service  of  ten  steamers  through 
"Panama  to  the  Orient".  Italian  lines 
have  been  subsidized  to  the  extent  of 
$400,000  a  year  for  service  to  South 
America — this,  in  anticipation  of  captur- 
ing the  enormous  emigration  traffic  now 
setting  in  from  Italy  to  all  countries  in 
South  Atnerica.  A  Hawaii  line  of 
freighters  has  added  eight  tiiore  steamers 
to  its  service.  Up  to  the  time  of  the 
passing  of  the  Panama  Bill,  the  Pacific 
Mail,  a  subsidiary  of  the  Southern  Pa- 
cific, had  expended  twelve  million  for 
Panama  passenger  liners. 
-  Japanese  coinpanies,  which  already 
handle  70  per  cent  of  the  oriental  traffic 
of  the  Pacific,  and  receive  subsidies  of 
$100,000  a  trip  from  the  Japanese  Gov- 
ernment, announce  three  different  liners 
froin  Yokohama,  Kobe,  and  Nagasaki 
through  Panama  to  New  York. 

When  the  California-Atlantic  began 
traffic  from  the  Pacific  to  the  Atlantic 
,  three  years  ago,  less  than  40,000  tons  of 
freight  a  year  were  crossing  Panama. 
When  the  Company  failed  in  the  begin- 
ning of    1913,   with   their   line,   and   the 


.\merican-Hawaii  and  the  Pacific  Mail, 
1,250,000  tons  a  year  were  crossing 
Panama.  By  rail,  the  rate  on  this  freight 
from  Pacific  to  Atlantic  would  have  been 

$20  a  ton.  By 
water,  it  did 
not  average 
$10;  and  dur- 
ing the  months 
of  a  rate  war, 
went  down  as 
low  as  $3  and 
$5 :  so  that 
these  t  lire  e 
years  of  traffic 
13  y  Panama 
saved  shippers 
twelve  and  one-half  millions  in  freight. 
It  looks  as  if  the  railroad  man's  pre- 
diction as  to  Panama  being  "a  frog  pond 
for  lily  pads"  wasn't  going  to  come  to 
fulfilln'ient,  doesn't  it?  But  hold  on — 
what  has  that  to  do  with  rates?  The  for- 
eign steamship  lines  by  law  cannot  en- 
.gage  in  coast-to-coast  traffic ;  so  that 
leaves  rates  untouched  so  far  as  they  are 
concerned.  In  fact,  for  export  traffic, 
the  foreign  steamship  pools  have  jacked 
up  rates  threefold  in  three  years.  For- 
merly, you  could  send  cotton  to  Europe 
for  from  12  cents  in  1910,  to  15  cents 
in  1911;  it  is  45  cents  in  1913.  Grain 
was  3  cents  across  the  Atlantic  in  1910 
and  at  the  opening  of  1913  it  was  10 
cents.  Not  tnuch  relief  in  rates  on  for- 
eign shipments,  is  there?  And  the  for- 
eign pools,  charging  these  rates,  paid 
dividends  of  from  10  per  cent  to  25  per 
cent  in  1912. 

How  about  the  coastal  steamers,  which 
are  to  reduce  rates  between  the  Atlantic 


Drawing  Showing  Contemplatpd  Changes  in  Port 

land's  Harbor 
It  is  proposed  to  dredge  out  Swan  Island  below  the  city. 
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THE  PORT  OF  SEATTLE 
In  adJitinn  to  t-xtonsivo  terminals  now  installi-d  by  six  transcontinental  railroads  in  this  city,  the  Suattle  Port  District 
voted  38,100.000  lor  the  construction  of  dockaEc  facilities,  for  the  acquisition  of  the  site  and  erection  of  six  con- 
crete wharfs,  1.400  feet  long  and  150  feet  wide,  to  accommodate  forty  large  steamships  at  one  time. 


and  Pacific?  All  the  steamers,  both  on  the 
Atlantic  and  Pacific, except  the  California- 
Atlantic,  are  owned  by,  or  leagued  with, 
the  transcontinental  systems ;  and  the 
Panama  P.ill  forbids  the  use  of  the  Canal 
by  railroad-owned  steamships.  Where 
does  this  leave  matters?  Says  Mr. 
Schwerin,  Manager  of  the  Pacific  Mail 
Steamship  Company : 

"//  the  Canal  had  been  free  to  the 
z'essels  of  the  zvorld,  every  transcon- 
tinental road  zuould  have  been  forced  into 
the  hands  of  a  recciz'er.  Thousands  of 
ships  Zi'ould  carry  all  the  freight  that  nozv 
^oes  bv  rail  and  incalculable  ruin  would 
follow:" 

But  foreign  ships  cannot  come  into  the 
coast  trade.  All  the  coastal  lines  but  one 
are  owned  by  the  railroads ;  that  one  line 
has  failed ;  and  the  railroad  ships  cannot 
use  the  Canal.  Where  does  that  leave 
you  as  to  rates  ? 

Take  wheat  as  one  of  the  most  impor- 
tant export  commodities  of  the  West ! 
It  is  600  miles  for  western  wheat  to  the 
Pacific.  It  is  2,400  miles  for  western 
wheat  to  the  Atlantic.  The  rates  today 
are  22^^  cents  for  the  600  miles  west ; 
24  cents  to  2.S  cents  for  the  2.400  miles 
east.     The  difference  seemingly  in  favor 


of  the  West  vanishes  on  examination: 
fcjr,  at  Montreal,  say,  harbor  charges  are 
only  one-fourth  of  a  cent  in  and  one- 
fourth  of  a  cent  out.  At  Vancouver  and 
Prince  Rupert,  there  are  no  elevators, 
no  automatic  conveyor  systems,  no  belt- 
line  civic  railroads.  Wheat  must  be 
sacked  and  sacking  costs  in  bags  and 
extra  handling  from  5  to  8  cents  extra 
a  bushel.  If  the  railroad-owned  steam- 
ship lines  cannot  use  Panama,  it  is 
a  pretty  even  wager  they  are  not  going 
to  make  rates  proportionate  to  distance 
east  and  west.  The  same  of  shipments 
south !  While  Houston  is  only  700  miles 
plus  to  Kansas  wheat  fields,  and  .Atlantic 
ports  are  1,300  miles  plus,  the  rate  south 
is  30  cents  plus,  the  rate  east  12  to  16 
cents  plus. 

Why  did  the  one  line  independent  of 
the  railroads  fail,  if  it  had  such  bulk  of 
freight  ? 

Because  its  rivals  monopolized  harbor 
fronts  on  the  Atlantic  Coast.  It  could 
get  a  cargo  eastbound :  but  westbound, 
all  sorts  of  extra  expenses — embargo,  for 
instance — occurred  on  the  docks  of  At- 
lantic ports.  Shippers,  who  patronized 
the  California-.Atlantic,  were  "penalized" 

{Continued  on  page  /V^ 
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A  THING  OF  THK  WATER  AND  THE  AIR— THE  HYDROAEROPLANE  — CURTISS  TYPE 

THE    AERIAL    ADVANCE 

By 

EDWIN    BALMER 


Naval  experts  cnt'icixe  the  action  of  Congress  In  appropriating  enough  money  to  build  only  one 
Dreadnaught — the  Pennsylvania — in  the  face  of  the  tremendous  naval  activities  of  other  nations. 

In  a  similar  manner  we  are  delinquent  in  the  matter  of  adding  to  the  military  service  anything 
like  a  sufficient  ttumher  of  airships.  France,  Germany,  and  even  conservative  England  all  realize 
the  tremendous  importance  of  this  new  arm  of  the  service. 

Anwricans  7?iay  delude  themselves  rvith  the  happy  impression  that  New  York  City  and  other  great 
ports  are  impregnable  to  assault.  This  is  probably  true  by  way  of  the  sea,  but  by  way  of  the  air 
they  are  at  the  mercy  of  the  irivader. 

So  far  as  aeronautic  advance  for  military  purposes  is  concerned,  the  United  States  trails  along 
with  such  insignificant  powers  as  Denmark,  Siveden,  and  China. 

"The  writer  of  this  article  very  pertinently  asks:  What  ivould  you  have  Congress  do  to  increase 
our  air  forces?      The  people  must  answer  that  question. — Editor  s  Note. 


N 


'EVER  lost  a  passenger" — 
the  boast  of  very,  very  few 
carriers  by  land  or  water — 
is  the  record  of  the  only 
regular  aerial  passenger  car- 
riers, the  rigid  dirigible  balloons  almost 
daily  flying  over  Germany. 

To  better  appreciate  it,  just  a  few 
figures.  As  quoted  from  the  reports  of 
the  Zeppelin  Company  concerning  flights 
of  their  balloons  from  January  1st,  1912, 
to  December  1st,  1912,  or  334  days, 
Zeppelin  airships  were  operated  during 
308  days,  were  in  the  air  for  a  total  of 


1,167  hours,  during  which  they  covered 
41,145  miles  and  carried  10,291  people. 
A  single  dirigible,  the  Viktoria  Luise, 
made  225  trips  with  an  average  duration 
of  over  two  hours,  traveling  17,735  miles, 
and  carrying  nearly  two  thousand  pas- 
sengers. 

The  figures  for  the  flights  of  aero- 
planes now  cannot  even  be  estimated. 
The  number  of  aeroplanes  in  America 
alone,  is  now  only  approximated ;  it  has 
long  been  impossible  to  do  better  than 
guess  in  rough  figures  of  thousands,  at 
the  number  of  safe  and  successful  flights 
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made  cacli  inontli  witliin  the  I)onn(larios 
of  any  great  nation.  Accidents  and 
fatalities  arc  still  occuiTing-,  but  fatal 
tlights  are  becoming-  a  smaller  and 
smaller  fraction  of  the  total  flights  each 
year.     With  the  risks   arising  from  pure 
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dare-'deviltry  eliminated,  a  scat  in  an 
aeroplane  in  flight,  has  become  at  least, 
approximately,  as  safe  as  a  seat  on  the 
saddle  of  a  spirited  horse.  As  the  flying 
boat  has  been  perfected  and  has  become 
popular,  and  flights  over  water  are  being- 
preferred  to  flights  across  country,  the 
dangers  of  flying  are  being  further 
reduced.     It  is  claimed  by  the  manufac- 


dents  are  due  either  to  air  eddies  close 
to  the  ground  or  to  altcui])ts  to  avoid 
obstacles  in  landing;  no  fatality  would 
result  in  such  cases  if  the  flight  was 
over  water.  For,  over  water,  nnusual 
air  eddies  are  rare  and  even  when  a 
hydroaeroplane  is  ont  of  control  and  falls 
from  a  moderate  height  into  water,  the 
pilot  and  any  passenger  usually  escape 
with  nothing  worse  than  a  w-etting. 

b'rom  the  point  of  view  of  the  Ameri- 
can s])ortsn-ian,  therefore,  flying  both  by 
balloon  and  by  heavier-than-air  machine, 
have  made  most  satisfactory  advance  in 
the  few  years  since  Santos  Dumont  was 
wrecking  his  little  balloons  over  Paris, 
and  the  Wrights  were  gliding  down  the 
dunes  of  Kittyhawk.    And  the  portion  of 
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turers  of  the  flying  boats  and  also  by 
officers  at  the  navy  aviation  camp,  that 
at  least  eighty  per  cent  of  aviation 
fatalities  are  the  result  of  accident,  when 
the  aeroplane  is  at  an  altitude  of  two 
hundred  feet  or  less,  and  that  such  acci- 


that  advance,  which  has  been  made  in 
America,  has  been  due  almost  entirely  to 
the  development  of  the  aeroplane  and 
hydroaeroplane  for  sporting  or  "exhibi- 
tion amusement"  purposes.  The  Govern- 
ment and  military  and  naval  circles, 
which  abroad  have  been  the  most  active 
agents  of  advanced  aviation,  here  have 
been  most  distressingly  dormant. 

From  the  philosophical  side  it  is,  per- 
haps, much  to  our  credit  that  it  is  not 
An-ierica  which  has  developed  the  dirigible 
balloon  along  with  the  aeroplane.  The 
great  modern  balloons  abroad  are,  either 
in  fact,  or  in  spirit,  war  balloons ;  with 
])ractically  no  exception,  even  those, 
which  ncnv  carry  passengers  or  have  had 
passenger  accommodations,  were  built 
under  government  subsidy  for  war  pur- 
poses. 

In  Germany,  for  instance,  where  by 
far  the  greatest  advance  has  been  n-iade 
in  dirigible  balloons,  a  recent  table  shows 
twenty-two  dirigibles  effective  at  present 
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of  which  half  are  frankly  war 
balloons,  and  the  others  are  for- 
mally or  tacitly  in  the  aerial  re- 
serve. These  may  not  have 
painted  upon  them — as  is  sten- 
ciled upon  every  freight  car  in 
the  Empire — their  exact  carrying' 
capacity  in  men  and  munitions  of 
war  for  the  crisis  wlien,  at  the 
outbreak  of  war,  they  will  be 
taken  over ;  but  for  each  there  is 
a  definite  duty  in  the  defense  or 
in  the  aggressive  movement  of 
the  imperial  forces. 

"The  fourth  arm,"  (as  they 
call  the  aviation  <livision  in 
France,  where  the  aeroplane 
and  balloon  details  for  some 
time  have  been  a  recognized 
army  unit)  is  added  to  the  infantry, 
cavalry,  and  artillery  units.  The  Ger- 
mans are  beginning  to  consider  their 
aerial  forces  '"the  third  arm,"  rais- 
ing the  aviation  division  not  only  to 
the  rank  of  an  army  unit  but  con- 
sidering the  forces  commanding  the 
air  as  a  major  military  division  together 
with  the  army  and  the  navy.  In  Berlin, 
it  is  already  proposed  to  appoint  a  new 
Under-Secretary  of  State  attached  to  the 
Ministry  of  the  Interior  to  deal .  with 
aeronautical  matters. 

The  new  powers,  which  not  only  Ger- 
m  a  n  military 
experts  but 
also  the  ex- 
perts of  Eng- 
1  a  n  d  and 
France  assign 
to  this  "new 
arm,"  certainly 
justify  its  con- 
sideration as  a 
major  military 
unit.  In  Eng- 
land the  terror 
of  German 
aerial  forces 
has  caused  the 
hysteria  which 
brought  about 
the  passage  of 
the  recent 
measure  au- 
thorizing the 
firing  upon  tm- 
known    craft 


An  Excfptionally  Good  View  Showing  Details^  of  thf.  Gon- 
dola OF  A  Dirigible 


seen  cruising  overheail.  Recent  cables 
also  relate  the  concealing  of  English 
arsenals  and  magazines  underground, 
and  the  protecting  of  them  with  a 
cover  of  armor,  earth,  and  sod,  from 
attack  from  overhead.  England  until 
recently  completely  occupietl  in  launch- 
ing si.x  dreadnoughts  for  every  four  that 
•take  the  water  in  Germany,  in  the  last 
few  months  has  aroused  and  is  setting 
herself  the  task  of  meeting,  ship  for  ship, 
the  Teutonic  dreadnoughts  of  the  air. 
h'rance,  at  the  same  moment  in  which  it 
is  augmenting  its  already  great  army  to 

match  the  Ger- 
man army  in- 
crease,  man 
for  m  an,  i  s 
busy  building 
great  war  bal- 
loons  —  an  d 
war  balloons  of 
the  rigid,  Ger- 
m  a  n  t  y  p  e, 
abandoning  the 
non-rigid 
French  designs 
of  the  early  e>?- 
periments. 

In  America, 
we  have  been 
made  to  under- 
rland.  as  fully 
as  oft-repeated 
warnings  in  the 
magazines    and 
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A  Very  Recf.nt  Type  of  French  Military  Monoplane 


newspapers 
could  make  us 


344 


TECHNICAL    WORLD    MAGAZINE 


appreciate,  the  ilestructive  power  of  the 
nioderii  iiiiHtary  (Hrij^il)le. 

"I  firmly  believe  that  battles  in  the 
future  will  be  fought  in  the  air,"  General 
Leonard  Wood,  chief  of  the  staff  of  our 
army,  is  quoted  as  saying  at  the  W'nv 
College  in  Washington.  The  Ze]ipelin 
balloons  flying  twelve  hundred  miles  over 
land  and  sea  at  a  speed  of  forty  miles  an 
hour;  these  same  war  dirigibles  covered 
with  a  secret  alloyed  armor,  protecting 
the  crews  in  its  cars  and  armed  with 
([uick  firing  guns  ca])able  of  penetrating 
the  decks  of  all  hut  the  most  powerful 


rri]i(ili  and  the  P.alkan  battles,  have 
provetl  that  the  aeroplane  as  an  offensive 
weapon  is  of  slight  account ;  it  has  been 
shown  to  be  a  scout  craft  of  high  effi- 
ciency— at  best  a  sjjy  and  a  skirmisher  of 
the  air.  No  practical  aeroplane  has  yet 
been  developed  cajiable  of  carrying 
heavier  weapons  than  a  small  rifle  and  a 
score  or  so  of  bombs.  It  is  the  great 
dirigible  balloon,  capable  of  carrying  its 
tons  of  armor,  guns  and  heavier  shell, 
and  its  great  aerial  torpedoes,  which  is 
to  be  the  terror  of  the  air — if  the  forces 
of  the  air,  as  our  own  army  head  agrees 


THE  AEROPLANE  AS  USED  BV  THE  BULGARIANS  AGAINST  THE  TURKS 
The  aviator  had  his  picture  taken  in  the  very  unusual  pose — on  horsoback. 


battleships  ;  these  same  balloons,  hovering 
two  miles  above  their  target  in  practice, 
and  shooting  it  to  pieces  in  a  few  mo- 
-ments  of  fire,  while  the  airships  them- 
selves are  practicalh-  unhitable  by  guns 
aimed  from  the  ground:  these  airships 
have  been  made  familiar  to  us. 

The  superiority  of  their  function  over 
the  function  of  the  aeroplane  has  been 
made  clear :  the  difference  between  the 
dirigible  and  the  aeroplane  is  as  great 
as  the  dift'erence  between  the  battleship 
and  the  scout-ship.  Army  manoeuvers 
of  every  power,  as  well  as  the  war  in 


with  the  chiefs  of  the  foreign  staff's,  are 
to  turn  the  balance  between  otherwise 
equal  forces  on  land  or  sea  in  future 
battles. 

Considering  our  aerial  forces,  the 
recent  report  on  military  aeronautics  of 
the  chief  signal  ofificer  to  the  Secretary 
of  W^ar  reads  in  part  as  follows: 

"The  small  dirigible  balloon  purchased 
about  four  years  ago  has  deteriorated  to 
such  an  extent  that  it  is  not  worth  the 
cost  of  rebuilding  and  general  repairs 
necessary  to  place  it  in  service.  It  has 
served  its  purpose  for  the  instruction  of 
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officers,  and 
always  was 
known  to  be 
entirely  too 
small  for  prac- 
tical use  in  field 
service.  The 
few  dirigible 
balloons  which 
were  used  some 
years  ago  in 
this  country  for 
exhibition  and 
a  m  use  m  e  n  t 
purposes  have 
been  displaced 
almost  entirely 
by  the  aero- 
plane. It  does 
not  appear  that 
there  are  any  commercial  firms  in  the 
United  States  manufacturing  dirigible 
balloons  of  a  sufficient  size  for  military 
purposes. 

"In  Europe  dirigibles  have  not  been 
displaced  by  aeroplanes,  and  their  con- 
stant improvement  has  resulted  in  sur- 
prising records  for  speed,  altitude  and 
di:ration,  which  will  be  mentioned  fur- 
ther on  in  this  report.  These  airships 
are  very  costly  to  construct  and  operate. 
Their  value  for  strategical  reconnois- 
sance  cannot  be  doubted,  but  it  is  impos- 
sible for  the  American  Army  to  under- 
take anything  in  this  direction,  until  such 
time  as  Congress  is  prepared  to  furnish 
adequate  funds 
and  personnel 
for  the  aero- 
nautical serv- 
ice. A  recent 
quotation  for 
one  of  the  most 
successful  types 
of  German  di- 
rigibles, includ- 
ing hangar,  gas 
making  and 
c  o  m  p  r  e  s  - 
sion  equipment, 
amounted  to  $650,000." 

The  cost  of  a  modern  dreadnought  of 
the  type  of  the  newly  authorized  Penn- 
sylvania is  now  well  over  $10,000,000. 
Congress,  therefore,  has  already  "saved" 
the  price  of  one  of  these  battleships  by 
authorizing  only  one,  though  at  least  two 


Stvlf.  of  Bronze  Medal  W 
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were  asked  for 
by  those  who 
believe  that 
an  armament, 
to  be  an  arma- 
m  e  n  t  at  all, 
must  be  ade- 
quate. With 
this  $10,000,- 
000  saved  the 
low  cost  of 
s  u  [5  ])  1  y  i  n  g  at 
least  one  dirig- 
ible of  the  Ger- 
m  an  type 
should  insure 
an  immediate 
authorization 
of  the  c o n- 
struction  of  one 
of  these  air-craft  for  our  army. 

Undoubtedly  we  would  have  to  go  to 
Germany  to  get  a  good  dirigible  imme- 
diately. Only  through  experimenting, 
with  failure  after  failure  through  many 
years,  have  the  Germans  perfected  the 
dirigible  balloon  to  its  present  point.  The 
British  naval  officers,  aware  that  the  Ger- 
mans were  making  their  costly  experi- 
mental balloons,  contented  themselves 
with  watching,  apparently  confident  that 
after  the  Germans  had  perfected  the 
great  air  craft,  the  English  constructors 
could  copy  or  improve  upon  the  German 
model.  With  this  idea  the  English  com- 
missioned one  of  their  largest  engineer- 
ing concerns 
to  build  for 
Great  Britain 
a  Zeppelin-type 
rigid  airship. 
The  only  pre- 
vious English 
dirigibles  had 
been  small 
half-  successful 
non-rigid  cloth 
envelopes  filled 
with  gas.  They 
resembled  far 
more  the  early  Santos  Dumont's  than 
they  did  their  contemporary  Zeppelins. 

The  new  rigid-framed  dirigible  of  the 
Zeppelin  type  was  laid  down  in  England 
according  to  the  specifications  of  the 
ablest  engineers,  who  had  given  much  of 
their  valuable  thought  and  time  to  figur- 
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ing  and  theorizing',  but  who  entirely 
laci<ecl  ])ractical  exi)erience.  Accordingly, 
the  airslii]),  when  completed,  liioked 
fairly  like  a  Ze])]ielin,  but  there  the  re- 
semblance ended.  I'pon  one  of  its  first 
trials,  it  broke  in  two. 

Neither  the  United  States  nur  luigland 
need  go  through  all  the  costly  experi- 
menting, which  the  Cjermans  did,  in 
order  to  perfect  the  modern  dirigible. 
l)Ut  as  surely  as  the  English  engineers 
failed  at  their  first  attempt  to  copy  the 
perfectetl  German  vessel,  so  must  our 
engineers  fall  short  in  their  first  attempts. 
The  jiroblem  of  navigating  a  modern 
dirigible  will  likewise  prove  as  difficult 
and  distinct  a  problem  to  our  officers,  as 
the  problem  of  constructing  the  craft  will 
be  difficult  to  our  engineers.  The  in- 
struction, which  any  of  our  officers  may 
have  gained  with  the  small  dirigible 
balloon  mentioned  in  the  report  above 
quoted,  would  be  about  as  lielpfu:  to  a 
man  taking  command  of  a  modern  Zep- 
I)elin,  as  experience  in  commanding  a 
tugboat  would  be  useful  to  a  man  ap- 
pointed to  captain  the  Ltisitaiiia. 

If  the  United  States  is  to  continue  to 
have  an  army  and  a  navy  maintained  at 
a  standard  of  efficiencv.  which  would 
permit  it  to  meet  the  military  forces  of 
any  other  first  class  power,  it  must  have 
its  aerial  forces  on  the  same  footing  as 
its  possible  opponent,  or  find  itself  at  a 
fatal  disadvantage.  If  war  balloons  are 
to  be  bought  in  a  moment  of  emergency, 
men  to  navigate  them  must  also  be 
bought — or  we  must  buy  or  build  our 
own  dirigibles  far  ahead  and  train  our 
own  men  to  man  them. 

We  have  now  throughout  the  country 


thousands  of  privately  owned  aeroplanes 
and  pilots  competent  to  fly  them.  I'uf 
though  we  seem  potentially  well  supjilied 
with  aeroplanes  and  with  aeroplane  ])ilots 
for  nn'litary  service,  yet  without  more 
definite  training  and  more  definite  design 
oi  the  machine  for  military  purpose,  our 
aero])Iane  forces  will  be  found  inferior. 

Germany  with  four  hundred  govern- 
ment aeroplanes  and  thirty  government 
dirigibles,  either  purchased  or  provided 
for,  in  a  current  api^ropriation,  leads  the 
world  as  a  power  of  the  air.  There  the 
government  expediture  is  $28,000,000. 

France,  with  four  hundred  government 
aeroplanes  and  twenty-five  dirigibles 
possessed  or  provided  for,  is  a  close  sec- 
ond, through  the  expenditure  of  $22,- 
000,000.  Then  come  Russia,  Italy, 
Austria,  England,  Belgium,  and  Japan — 
each  with  an  expenditure  of  more  than  a 
million  and  a  half.  This  comparatively 
small  ajjpropriation  has,  in  the  case  of 
Japan,  ]5rovided  for  a  minimum  of  five 
dirigibles  and  eighty  aeroplanes.  Even 
with  tliis  equipment  Japan  ranks  but 
eighth. 

Chili,  Bulgaria,  Greece,  Spain,  and 
Brazil — all  having  appropriated  half  a 
million  dollars  or  more — likewise  outrank 
the  United  States.  Our  Nation  comes  in 
the  class  with  Denmark,  Sweden,  and 
China.  Our  i^resent  po-^er  in  the  air  is 
represented  by  the  single  dirigible  de- 
•scribed  in  the  official  report  given  above, 
and  twenty-eight  aeroplanes,  counting 
three  yet  to  be  bought  and  the  original 
Wright  aeroplane,  which  is  now  on  e.x- 
liiljition  in  the  Smithsonian  Institution. 

What  will  Congress  do  to  increase  our 
air  forces?    What  would  you  have  it  do? 
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THE  ORIGINAL  WORKS  AT  NOTODDEN.  NORWAY.  WHERE  NITRATES  WERE  FIRST  SECURED 
FROM  THE  AIR  BY  CHEMICAL  PROCESS.  FOR  USE   AS  FERTILIZER 

DIVIDENDS    FROM    MINES    IN    THE    AIR 


By 
HENRY    M 


HYDE 


Men,  ivko  from  prehistoric  times  have  used  the  earth  to  minister  to  their  needs,  have  only  lately 
succeeded  in  using  purposefully  its  envelope,  the  atmosphere,  not  only  withjlying  machines  as  a  means 
of  locomotion,  but  for  commercial  purposes  by  processes  of  manufacture.  J  That  already  has  been 
accomplished  in  this  latter  direction  reveals  very  wide  possibilities  in  the  future,  and  here  is  an 
interesting  article  telling  significantly  the  things  that  have  been  done  and  what  some  of  the  possibili- 
pes  are. — Editor's  Note. 
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INERS — who  until  recently 
confined  their  etTorts  to  bor- 
ing deep  holes  in  the  earth — 
are  beginning  to  look  up. 
They  are  turning  their  atten- 
tion to  the  air.  Some  of  the  adventur- 
ers, who  have  staked  out  claims  in  the 
sky,  have  found  them  extremely  profit- 
able. Before  long,  visionary  gold-mine 
and  oil-well  promoters,  whose  recent  op- 
erations have  been  somewhat  interfered 
with  by  a  paternal  government,  armed 
with  a  shingle,  will  doubtless  rise  to  the 
opportunity  of  ofifering  literal  blue  sky 
at  a  few  cents  a  share.  How  far — or, 
how  soon — the  stocks  may  "go  up",  after 
they  reach  the  guileless  investor,  is  a 
query  full  of  painful  possibilities. 

Up  to  the  time  when  those  lank  and 
saturnine    innovators,    Wilbur    and    Or- 


ville  Wright,  persuaded  a  gas  engine  to 
go  soaring  around  through  the  clouds, 
man — with  his  feet  in  the  mud — used  the 
air  chiefly  for  breathing  purposes.  Pres- 
ently Marconi  discovered  that  air  was 
the  best  possible  substitute  for  telegraph 
wires.  A  couple  of  Norwegian  scientists 
announced  that  the  air  was  an  inexhaust- 
ible mine  of  the*  most  necessary  of  fer- 
tilizers. In  Germany  and  a  little  later  in 
this  country  it  developed  that — under 
certain  conditions — the  circumambient 
atmosphere  is  a  better  source  of  fuel  than 
the  best  anthracite  coal  mine.  And  out  in 
the  penitentiary  of  Arizona  there  is  a 
long-term  convict  who  has  invented  and 
patented  an  apparatus  for  pulling  elec- 
tricity out  of  the  atmosphere  without  the 
intervention  of  a  dynamo  or  anything 
more  than  a  simple  arrangement  of  wires. 
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That  gaunt  spectre,  the  Iligher-Cost- 
of-Liviiig,  has  laid  its  impious  hand  on 
the  ancient  proverb  "As  free  as  the  air." 
The  irresistible  combination  of  science 
anil  business,  having  about  completed  its 
exploitation  of  the  earth  and  all  that 
therein  is,  has  reached  out  into  the  heav- 
ens. Government  is  beginning  to  make 
perpendicular  as  well  as  horizontal  laws. 

Already,  by  edict  of  the  national  au- 
thorities at  Washington,  the  air  is  re- 
served for  the  use  of  government  wire- 
less operators  during  certain  hours  of 
the  day.  with  a  severe  penalty  for  vio- 
lators. Air  lanes  and  currents  are  being 
charted  and  rules  of  the  road  for  aerial 
vehicles  are  being  drawn.  The  Great 
Powers  plan  outposts  and  fortresses  in 
the  sky  and  will  doubtless  extend  the 
right  of  eminent  domain  for  a  distance 
of  at  least  three  miles  above  their  terri- 
tories. The  possibility  of  sending  large 
quantities  of  electric  power  througl:  the 
air  is  already  demonstrated  and,  pres- 
ently, one  may  expect  the  passage  of 
penal  laws  for  the  punishment  of  crim- 
inals who  steal  the  invisible  current  out 
of  the  apparently  vacant  air. 

Down  in  the  woods  and  on  the  bank  of 
a  river  in  a  remote  corner  of  South  Caro- 
lina there  is  a  mine — or  factory — which 
is  daily  extracting  five  tons  of  nitric  acid 
out  of  the  thin  air.  The  process  is  sim- 
ple. Air,  charged  with  water  vapor,  is 
blown  over  the  terrifically  hot  flame  pro- 
duced in  an  electric  furnace,  and  nitric 
acid  is  the  resulting  product.  This  com- 
monplace little  group  of  buildings  be- 
comes picturesque  and  important  when 
it  is  noted  that  many  eminent — not  to  say 
goggle-eyed  —  scientists  predict  that, 
were  it  not  for  this  air-mine  and  others 
which  will  spring  up  in  its  wake,  the 
whole  human  race  would  starve  to  death 
in  the  ne.xt  few  hundred  years. 

Of  course  in  these  days,  when  every- 
body not  actually  engaged  in  tilling  the 
soil  is  an  expert  book-farmer,  the  knowl- 
edge is  universal  that  nitrogen  is  one  of 
the  three  essentials  of  soil  fertility. 
Every  crop  takes  a  lot  of  nitrogen  out  of 
the  soil.  Unless  it  is  put  back,  the  crops 
grow  continually  smaller.  The  discov- 
ered deposits  of  nitrogen  compounds  in 
the  earth  are  not  large.  For  a  long  time 
Peruvian  guano  was  the  favorite  nitro- 
srenous    fertilizer.     Then   large   beds   of 


nitrate  of  soda  (saltpetre)  were  discov- 
ered in  Chili — and  Colonel  North  and 
other  Nitrate  Kings,  of  picturesque  and 
spectacular  personality,  were  the  bejew- 
eled  heroes  of  a  London  season.  But 
the  saltpetre  beds  won't  last  more  than  a 
score  or  two  years  longer — in  1911  the 
United  States  imported  one  and  a  half 
million  tons. 

Discoveries  of  natural  deposits  of  fer- 
tilizers in  our  Great  West  a  little  more 
than  a  year  ago  aroused  additional  wide- 
spread hopes,  but  scientists  are  not  so 
optimistic  over  these  discoveries  now  as 
they  then  were. 

The  air  alone  remains — eighty  per  cent 
of  its  volume  is  pure  nitrogen — as  an  in- 
exhaustible source  of  nitrogen  supply. 
The  South  Carolina  plant  for  changing  the 
gas  into  an  available  solid  is  still  some- 
thing of  an  experiment,  though  the  plant 
is  to  multi]ily  immediately  the  present 
capacity  by  four.  But  over  in  Norway. 
where  the  delicate  process  was  first  suc- 
cessfully worked  out,  a  nitrogen  air-mine 
has  been  operated  on  a  commercial  basis 
for  several  years  and  there  has  been 
such  a  demand  for  the  product  that  the 
plant  has  been  several  times  enlarged. 
It  has  been  apparently  established  that  a 
successful  air-fertilizing  factory  can  be 
set  up  wherever  there  is  a  plentiful  sup- 
ply of  cheap  electric  power  and  a  near-by 
deposit  of  limestone  or  other  material 
which  may  be  used  with  the  nitric  acid 
to  make  the  nitrogenous  compound.  The 
only  competitors  in  sight  are  the  tiny 
microbes  which  live  in  the  nodules  on  the 
roots  of  cow-peas,  alfalfa,  and  other 
leguminous  plants  and  which  also  have 
the  power  of  extracting  nitrogen  from 
the  air. 

Incidentally  the  discovery  of  the  proc- 
ess, by  which  nitrogen  can  be  extracted 
from  the  air,  bids  fair  to  transform  Nor- 
way from  a  bleak  and  sparsely  settled 
country  into  a  great  center  of  manufac- 
turing industry  with  a  constantly  increas- 
ing population  clustered  about  thriving 
plants,  which  will  turn  out  a  great  variety 
of  valuable  products. 

The  plunging  rivers  and  innumerable 
water-falls  of  Norway  have  always 
spilled  millions  of  potential  electric 
horsepower  upon  the  bare  rocks,  but  the 
fact,  that  the  rocky  and  sterile  country 
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The  problems  of  lii^h  rents,  high  prices  for  food  and  clothing,  the  problems  of  unsanitary  factories 
and  croivded  and  iinhealthful  homes,  and  the  question  of  satisfactory  domestic  service,  are  ail  due  to 
increasing  complexities  of  civilization  and  are  affecting  all  civilixed  countries.  In  England  and 
Scotland  several  million  people  have  united  in  the  attempt  to  solve  these  problems  for  themselves. 
Here  is  an  article  which  tells  hoiv  they  have  prei'ented  monopoly,  reduced  the  cost  of  living,  made 
factories  safer  and  more  sanilaiy,  and  brought  health  and  comfort  into  their  homes.  Uhatever  may 
he  your  opinion  of  the  general  efficacy  of  such  plans  of  co-operation,  you  cannot  fail  to  find  this  article 
helpful  and  suggestive.  — Editor  s  Note. 


OF  a  morning  in  the  town  of 
Kettering,    I    happened   to 
meet     a     workingman.      It 
was    a   cheerless    sort   of 
a    morning.    The    sky 
was  gray  ;   rain  seemed  about  to 
fall — it   was   a   day   that   made 
everything   look  gloomy  and 
on  which  you  expected  every 
body  to  feel  gloomy, 
so  the  workingman. 
a   s  t  u  r  d  y,  rudrly- 
faced    Britisher. 
Indeed    he    seemed 
so    cheerful    as    he 
swung    along    the 
street,  that  I  simply 
had  to  find  a  pretext 
for  stopping  him 


and     beg; 


But  not 


Detached  Cottages  Like  This  in  Lf.tchworth  Rent 

FOR  FROM   ABOUT  $1.05  TO  $1.70  A   WeEK 

There  are  no  rich  in  Letchworth  ;  hence  no  tcmpt.ition  to 
build  beyond  one's  means. 


inning     a     conversation.     The 
upshot  of  it  all  was  that  after 
some  moments  he  exclaimed  : 
Why     wouldn't     anybody 
feel   happy   in  this  town  ? 
We  run  it  ourselves  for 
our  own  benefit.     We 
have  an   eight-hour 
day.     We    are   paid 
the     highest     union 
wages.    \\'hen  busi- 
ness is  good  we  get 
a     bonus.      Besides 
we    own    the    plant 
we  are  working  for 
and  receive  divi- 
dends on  our  stock. 
It  makes  a  man  feel 
independent  —  that 
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lie     is     Iiis     own     master — he's     somc- 
ho.ly." 

lie  wont  his  wa\-.  humming  snatches 
oi  a  song-.  I  walked  on — the  morning 
did  not  seem  so  dark.     .Some  distance 


stores  and  factories  in  these  towns, 
conducting  all  their  affairs  for  their 
own  benefit.  They  have  the  co-oper- 
ative town,  the  co-operative  factory. 
and  the  co-operative  store.  As  1  shall 
show,  all  dovetail  and  work  out  in  such 
a  wa>-  that  the  cost  of  living  is  reduced 
materially. 

To  make  this  clear  and   to 
show 


along  I   saw 

a  young  woman   I  had 

met  at  a  meeting  in  the  town  hall   the 

night   before.     To  her   I   put   the   same 

question  I  had  to  the  workingman.      * 

"How  do  you  like  working  for  the 
Company?"  I  asked  her. 

"I  don't  work  for  any  company",  she 
replied.    "I  work  for  us." 

All  of  which  is  the  keynote  to  the 
way  certain  towns  in  England  are 
solving  the  high  cost  of  living.  Before 
these  towns  came  to  be,  England's  in- 
dustrial motto  was,  "Ever}'  man  for 
himself  and  the  devil  take  the  plodder." 
And  the  devil  took  the  plodder,  took 
him  through  a  valley  of  poverty  and 
suffering.  Then  came  the  idea  of  the 
town  about  which  I 
shall  write  and  the 
motto  became.  "Every- 
one for  everybody  ;  no 
one  for  the  devil."  In 
other  words  it  was  the 
banding  together  of 
poor  workingmen  who 
believed  it  would 
be  better  to  cut 
prices  than  to  cut 
throats ;  to  extend 
the  helping  hand, 
each  to  his  neigh- 
bor, than  to  turn 
the  cold  shoulder. 
They  took  the  co- 
operation idea  and 
worked  it  out  so 
that  now  they  own  another  of  KhXTKRi.NG's 
their  towns,  and  the         '"  ^"''""'  ^"^  ^"",'ocu 
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AT  HAMPSTEAD.  ANOTHER 
CO-OPERATUE  TOWN 

exactly  how  it 

is  done  let  me  divide  this  article  into 
three  parts — the  Store,  the  1^'actory,  the 
Home.  In  the  order  given  I  shall  develop 
each  of  these  factors  and  tell  how  they 
came  into  being  and  what  they  are  doing 
for  the  workingman  in  England.  It  is 
a  lesson  for  America. 

The  co-operative  store  began  sixty- 
eight  years  ago  in  Rochdale,  England. 
Some  followers  of  a  man  named  Robert 
Owen,  the  man  who  first  saw  the  value 
of  combining,  hired  a  little  room  with 
one  window.  In  it  were  a  few  shelves 
and  an  old  table.  After  a  year  or 
two  of  saving  they  raised  one  hun- 
dred and  forty  dollars  and  began 
the  first  co-operative  shop  in 
England.  To  each  man  was 
g'iven  a  share  of  the  work. 
Some  made  articles  that 
could  be  sold  ;  others  kept 
shop ;  still  others  kept 
the  books.  They  ditl 
business  only  two  after- 
noons in  the  week  and  at 
the  end  of  the  year  their 
total  sales  did  not  reach 
live  hundred  dollars. 
That  was  the  begin- 
ning. Today  the  Co- 
operative Wholesale 
.Society  has  three 
million  members,  is 
growing  at  the  rate 
of  seventy  thousand 
Co  oi-tKATivE  i-ACTORiEs    ^  year,  aiul  does  an 

tlj^ere  are  128  co-operative  ^,^,^^^^5     b^gi^gsS     of 
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five  hundred  and  fifty  million  dollars, 
which  is  increasing  a  million  dollars 
a  year.  Qnite  a  change  from  the 
little  shop  at  Rochdale !  This  vast 
organization  is  doing  wonders  in  de- 
creasing the  cost  of  the  workingman's 
living.  The  secret  of  this  lies  in  the 
elimination  of  the  retailer's  profits  in 
the  dry  goods,  groceries,  provisions, 
furnishings,  and  what-not,  sold  to  the 
members.  Some  of  the  articles  the 
society  itself  manufactures ;  the  bulk 
of  them,  however,  are  bought  outright 
from  factories  and  mills  and  distributed 
directly  among  those  holding 
shares.  It  has  huge  warehouses 
in  London  and 
Scotland.  Like  the 
corporations  in  this 


obtained,  to  a  great  extent,  from  the 
National  Co-operative  Society,  men- 
tioned previously.  The  other  supplies 
they  make  themselves.  They  have 
property  worth  four  hundred  and  fifty 
thousand  dollars  ;  they  have  distributed 
over  two  hundred  thousand  dollars 
among  their  members  for  home  build- 
ing and  have  bought  life  essentials  at 
the  lowest  possible  price. 

Seeing  the  value  of  co-operation  in  the 


I'holesale 


and     retail     end     of 

business,    the    work- 

ingmen  thought  it 

would   be    worth 

while     to     try     the 

manu  facturing 

I  n  1.  They  did. 

In     1888. 


HERE  IS  A  TWO  FAMILY  COTTAGE  AT  HAMPSTEAD 

The  general  characteristics  of  this  suburb  are  the  same  as  in  other  English  co-operative  towns; 

are  available  for  all. 


air.  sunshine,  low  rent. 


country,  it  is  managed  by  permanent 
officers.  The  only  difference  is  that 
the  millions  of  members  elect  these 
officers  annually.  So  much  for  the  co- 
operative store,  out  of  which  has 
grown  the  other  plants  for  aiding  the 
workingman. 

Let  us  take  the  town  of  Kettering, 
where  we  met  the  workingman  and 
woman  at  the  beginning  of  this  article. 
In  1865,  Kettering  organized  a  co- 
operative society  for  the  purpose  of 
buying  food  and  clothing  cheaper.  The 
organizers  were  sixty  workingmen  and 
the  town  had  sixty-five  hundred  in- 
habitants. Today,  Kettering  has  thirty 
thousand  inhabitants,  all  interested  in 
the  co-operative  store,  and  owns  fifteen 
groceries,  nine  butcher  shops,  one  dry 
goods  store,  one  boot  shop,  and  one 
furnishing   store.     Their    supplies    are 


they  started  a  boot  factory.  Then  a 
clothing,  factory,  followed  by  a  corset 
factory  and  a  second  boot  factory,  came 
in  order.  A  walk  through  these  places 
today  will  show  you  that  the  working- 
men  have  provided  themselves  with 
ideal  conditions  for  labor. 

Not  long  ago  a  Cambridge  professor, 
whom  I  know,  took  his  sociology  class 
to  the  factories.  He  said,  "I  think  we 
are  all  agreed  that  as  regards  light  and 
air,  at  least,  the  co-operative  work- 
shops compare  favorably  with  our  col- 
lege classrooms." 

Is  it  any  wonder  that  the  workers 
are  cheerful,  hopeful,  well  fed — differ- 
ent from  the  ordinary  English  factory 
men? 

Three  years  ago  the  shops  of  this 
town  paid  their  workingmen,  who  own 
stock    in    them,    a    dividend    of   eleven 
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tlunisantl  seven  hundred  dollars  in 
addition  to  a  wage  bonus  that  aver- 
aged ten  cents  on  the  dollar.  Last  year, 
the  Midland  boot  shop,  a  small  concern, 
with  only  a  capital  of  twelve  thousand 
five  hundred  dollars, 
paid    the   work- 


Co-Operative  Clothing  Factory.  Kftthring 

Three  years  a^o  the  shops  of  this  town  paid   their   men 

who  own  stock  in  them  a  dividend  of  $U.700  in  addition 

to  a  wat'e  bonus. 


ingmen  a  five  per  cent  bonus  on  their 
wages.  The  customers,  who  are  stock- 
holders and  incidentally  workingmen, 
received  a  rebate  of  four  per  cent  "on 
everything  they  had  bought  there  in  a 
year,  while  the  shareholders,  also  work- 
ingmen, were  given  a  five  per  cent 
dividend. 

In  England  and  Scotland  there  are 
one  hundred  and  twenty-eight  of  these 
co-operative  societies.  Their  last  re- 
ports show  a  capital  and  reserve  fund 
of  ten  million  one  hundred  and  twenty- 
one  thousand  eight  hundred  and  fifty 
dollars.  Their  profits  were  over  one 
million  dollars,  and  their  bonus  to 
wage  earners  one  hundred  and  thirty 
thousand  dollars.  To  avoid  monopoly 
of  any  kind  no  person  is  allowed  to 
own  more  than  a  small  number  of 
shares. 

The  profits  are  distributed  in 
this  way :  First,  to  necessary 
expenses ;  second,  five  per  cent 
dividend  on  stock ;  third,  a  divi- 
dend or  bonus  on  wages.  Thus  a 
workman  can  purchase  stock 
and  let  his  wages  pay  for  it 
He  can  accumulate  hi.-, 
dividend  and  get  interest. 
Think  of  the  in- 
creased efficiency  in 
shops  of  this  kind ! 
Think  of  the  esprit 
dc  corps,  of  the  care 
each  worker  exer- 
cises to  cut  cloth  so  Co  Operative  Boot 
.  1  . ,  This  town  has  a  population 
as      lO     prOUUCe     tne     is  interested  in  the  communi 


largest  number  of  garments  or  leather  so 
as  to  make  the  most  of  every  scrap. 
You  see,  he's  working  for  himself. 

Now  we  are  ready  to  take  up  the 
co-operative  home.  This  divides  into 
the  co-operative  houses  or  suburbs  and 
the  independent  co-operative  town, 
absolutely  self-sustaining  and  operated 
for  the  benefit  of  those  who  dwell 
therein.  But  to  understand  this  type 
of  town,  the  unification  of  all  the  co- 
operative ideas,  and  the  model  that  a 
few  English  workingmen  have  set  up 
for  those  who  are  wise  enough  to  copy 
it,  we  must  first  sec  how  co-operative 
home  building  spread. 

Like  America,  England  has  had  for 
years  co-operative  building  and  loan 
societies.  These,  backed  by  capital, 
were  operated  for  the  benefit  of  the 
few  who  had  put  up  their  mone}'. 
About  ten  years  ago,  however,  in 
Ealing,  a  suburb  of  London,  a  few 
builders  and  carpenters  became  con- 
vinced that  the  idea  of  co-operation 
was  practical  in  obtaining  better  and 
cheaper  housing  conditions.  In  1901 
they  bought  a  small  strip  of  land.  It 
was  just  enough  for  nine  houses.  They 
pooled  all  their  available  shillings,  bor- 
rowed and  built.  Two  years  later  they 
were  a  company  of  fifty-nine  members 
with  seven  thousand  three  hundred  and 
ten  dollars  share  capital,  eleven  thou- 
sand eight  hundred  and  thirty  dollars 
loan  capital,  fifty-one  thousand  dollars 
worth  of  property — and  they  oiviicd 
their  homes.  Today  they  have  seven 
hundred  homes  in  Ealing.  Since  then 
the  co-operative  tenant  idea  has  run 
over  Great  Britain  like  wild  fire.  Every 
large  city  has  its  "garden  and  suburb" 
where  workingmen  own  the  houses 
they  live  in. 

This  was  made  possible  because  one 
John  Burns  passed  his  "Town 
PI  an  n  ing"  bill  in 
Parliament.  This 
gave  city  councils 
and  town  councils 
extensive  powers  to 
tear  down  and  re- 
build, to  buy  land 
for  almost  any  pur- 
pose, to  make  allot- 

F.-UTORV.  Kettering  m  C  U  t  S,      t  O      1  O  a  11 

of  ,mOOO.    Every  inhahit.nnt     ,.-_„„,,    <._.    „,^_l.i,,„ 
tyowned  factories  and  shops,     money    tO    WOrkUlg- 
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men's  building  associations — in  short, 
this  bill  made  the  nation  the  backer  of 
the  co-operative  idea  in  house  building. 
And  when  one  day  last  spring  King 
George  and  Queen  Mary  visited  the 
Hampstead  garden  suburb,  the  final  seal 
of  approval  was  placed  on  the  project. 

Not  so  long  ago  I  visited  Ealing. 
There  one  finds  admirable  conditions 
for  the  workingman.  As  in  all  English 
towns  Ealing  has  three  essentials. 
These  are  a  fireplace,  a  garden,  and  a 
cricket  field.  The  fireplace  typifies  an 
Englishman's  home  instincts;  the  gar- 
den his  aesthetics,  the  cricket  field  his 
beef  and  bones.  In  America  the  work- 
ingman would  probably  supplant  the 
garden   with   something   else   and   the 


lorn.  The  houses  are  varied,  fronting 
roadways  that  curve  gracefully.  By 
each  of  them  was  a  garden — an  English 
garden  which  is  to  say  that  it  was  the 
most  charming  garden  in  the  world. 
So  pretty  and  tasteful  was  it  that  I  was 
forced  to  ask  my  guide,  "Do  work- 
ingmen  live  in  these  places?" 

"In  most  of  them,"  he  replied.  "In 
that  new  house  on  the  corner  lives  a 
lawyer.  And  yonder  where  the  big  bay 
window  looks  out  on  the  garden  is  the 
home  of  a  retired  clergyman.  A  few 
business  men  have  joined  us  too.  Over 
there  in  that  pretty  little  house  with 
the  red  gables  lives  a  physician.  We 
don't  have  much  need,  though,  for 
doctors.    Up  the  street  you  will  find  a 


LETCHWORXil   ALSO   HAS  1X6  CO-OPERATIVE  INN.  THE 

QUITE  LOW 


SKITTLES."   WHERE  CHARGES   ARE 


cricket  field  with  a  baseball  diamond. 
In  Ealing  there  are  gardens  for  every 
cottage.  There  is  also  a  tennis  court. 
a  great  athletic  park,  and  a  club  house. 
It  is  the  club  house  that  is  one  of 
the  most  valuable  sides  of  the  co- 
operative town.  In  it  I  found  dining- 
rooms,  bowling  alleys,  card  rooms, 
books  and  papers,  and  a  lecture  hall. 
Its  social  value  is  inestimable.  It 
breeds  all  sorts  of  clubs.  At  Ealing  I 
found  camera,  music,  sewing,  dramatic 
and  debating  clubs.  Before  me  as  I 
write  lies  the  program  of  a  concert  I 
attended  at  Ealing.  It  was  a  concert 
given  by  the  workingmen — a  most  en- 
joyable affair.  The  spirit  of  the  place 
is  neighborliness.  Also  it  is  a  very 
attractive  spot.  In  it  I  found  no  ugly 
stiff  rows  of  houses,  all  alike  and  for- 


couple  of  writers  and  artists  but  most 
of  the  people  are  workingmen." 

No  wonder  artists  are  attracted  to 
this  Arcadia  of  the  workingman  !  Later 
I  learned  that  it  was  advertised  "The 
general  coloring  of  the  district  will  be 
found  pleasing  and  restful.  Artistic 
lines  and  well  designed  corners  find 
expression  throughout." 

And  the  cost  of  living?  These  pretty 
cottages  and  gardens  are  possible  be- 
cause it  has  been  reduced.  Let  me 
illustrate. 

You  become  a  member  of  the  society 
bv  buying  some  stock.  Like  the  stock 
in  the  stores,  it  is  limited.  As  a  mem- 
ber you  may  rent  one  of  these  cottages 
with  gardens,  sunlight,  club  house, 
athletic  grounds,  and  with  other  con- 

Continned  on  page  45i 
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SECTION   OF  A   MODERN.  SANITARY   BARBER  SHOP 

The  chairs  are  all  fitted  with  porcelain  arms — no  cloth  or  leather  to  catch  germs.    The  head-rest  of  each  chair  is 

equipped  with  a  roll  of  tissue  paper,  which  ensures  a  fresh  section  of  paper  under  each  man's  head  while  he  is  being 

shaved.     Beside  each  basin  is  a  vacuum  tube,  through  which  all  hair  and  other  refuse  is  drawn.     The  fittings  in  the 

room,  including  manicure  tables,  are  of  porcelain.    The  floor  is  of  marble  and  the  wpinscoting  of  tile. 


NEW    DANGERS    FOUND    IN 
BARBER    SHOPS 


By 
F.    C.    WALSH.    M.  D. 


E'\\'ERY  time  a  man  goes  as  a 
,  customer  into  tlie  ordinary 
I  Iiarber-shop — and  also  many  a 
time  when  he  goes  into  a 
^  barber  -  shop  making  great 
claim  to  cleanliness  and  sanitation — he 
runs  altogether  too  great  a  risk  of  con- 
tracting some  disease  of  greater  or  less 
seriousness. 

A  few  barber-shops  there  are — but 
they  are  indeed  few  and  far  between — 
in  which  a  customer  may  submit  to 
hair  cut,  shave,  shampoo,  and  facial 
massage  with  little  danger  of  contract- 
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ing  the  infectious  maladies  of  former 
customers,  but  before  any  one  satisfies 
himself  that  the  shop  he  patronizes  is 
one  of  these,  he  must  inform  himself 
of  the  seldom-suspected  as  well  as  the 
more  obvious  sources  of  danger. 

Legislation  and  the  smattering  of 
knowledge,  as  regards  the  more  obvious 
diseases  with  which  the  registered  bar- 
ber is  required  to  be  familiar,  were 
supposed  to  safeguard  the  public 
against  the  former  common  dangers  of 
the  barber  shop,  but  recent  investiga- 
tions in  France  and  Germany  have  re- 
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vealed  dangers  not  suspected  before, 
and  in  at  least  one  case  a  sanitary  pre- 
caution itself  has  been  shown  to  be  a 
menace. 

Everybody  is  familiar  with  the  small 
stick  of  alum  which  occupies  a  con- 
spicious  place  on  the  shelf  just  beneath 
the  large  mirror  which  faces  the  cus- 
tomer in  barber  shops  the  world  over. 
The  self-styled  "tonsorial  artist"  in  the 
highest  class  of  shops,  as  well  as  the 
humblest  "dago"  barber  of  the  shims 
are  both  in  the 
habit  of  resorting 
to  this  apparently 
harmless  "stick"  on 
the  slightest  provo- 
cation, while  the 
occupant  of  the 
chair,  thinking  it 
all  for  his  good, 
never  raises  a  word 
of  protest.  If  a 
real  or  imaginary 
pimple  be  slashed, 
or  be  made  the 
excuse  for  an 
apology  after  a 
slash,  the  every- 
ready  alum  stick  is 
at  once  applied ;  or 
if  the  skin  of  tlic 
victim  in  the  chair 
be  rendered  raw 
and  irritated 
cause  of  a 
razor  or  a 
close  shave", 
stick  is  again 
plied  with  equal 
alacrity.  This  is  all 
done  in  good  faith. 


be- 

dull 

"too 
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thinking   that    the 


The    barber    is 
proud   of   his   action 

alum  stick  and  his  method  of  applying  it 
are  both  essential  to  the  proper  conducting 
of  a  strictly  "sanitary"  shop.  He  thinks 
this  magic  stick  will  prevent  infection 
in  addition  to  controlling  the  bleeding, 
and  in  case  of  small,  insignificant 
wounds  he  holds  it  in  contact  until  the 
bleeding  ceases.  Then,  sometimes,  but 
not  always  by  any  means,  he  washes 
the  stick  and  lays  it  on  the  shelf  until 
he  has  occasion  to  use  it  on  the  next 
customer,  who  is  as  unsuspecting  of 
the  possible  evil  consequences  as  is  he 


himself.    All  this  seems  very  harmless, 
— wherein  lies  the  danger? 

Dr.  Remlinger,  in  the  Paris  investi- 
gation, took  one  of  these  sticks  from 
a  certain  barber  shop  where  it  had  seen 
service  for  about  two  months,  a  com- 
paratively    short     time.     By    way    of 
parenthesis  it  may  be  said  that  these 
"sticks"  are  composed  of  glycerine  and 
alum,  combined  with  a  small  quantity 
of  boric   acid,   the   latter   being  added 
with    the    avowed    purpose    and    con- 
firmed conviction  of 
making    them    per- 
fectly sanitary  and 
antiseptic!     There 
is   an   ironical   stu- 
pidity in  that  sup- 
position.   Dr.  Rem- 
linger   hastened 
with    his    specimen 
"stick"  back  to  his 
laboratory.    He 
placed  it  in  a  care- 
fully    measured 
quantity    of    steril- 
ized water  —  water 
free  from  all  germs 
— then  immersed  it 
a    second    time    in 
another  water-bath 
of   the   same   kind. 
Next,  he  proceeded, 
■with   the   aid   of  a 
microscope,  to 
make    a    thorough 
search  for  any  pos- 
sible   germs    which 
might  be  contained 
in  the  two  separate 
specimens  of  water 
in  which  the  stick 
had    been    im- 
mersed.    The  results  were  so  surprising 
that  he  himself  was  astounded.     In  the 
first  specimen  he  managed  to  count  ap- 
proximately no  less  than  sixty-eight  thou- 
sand   two    hundred    and    fifty    disease- 
producing  germs  of  various  kinds !     In 
the  second  specimen  which  he  exam- 
ined,   and   where   few   if   any   bacteria 
would   be   suspected,   he    recorded    ex- 
actly fift3''-nine  thousand  one  hundred 
and  fifty  germs ! 

These  results  were  a  surprise  to 
everybody,  including  the  medical  pro- 
fession, who  had  always  supposed  that 


This  Case  Contains  About  20  Individual  Sets  of 

Brushes  and  Combs 
After  beincr  once  used,  the  brushes  are  clt-nned  with  for- 
maldehyde. A  larire  barber  shop  will  have  a  sufficient 
number  of  sets  to  serve  all  of  its  customers  in  a  sinRle 
day.  The  cabinets  containingr  the  brushes  are  built  into 
the  walls  and  columns  of  the    room,  and   are   lined   with 

porcelain.    A  glass  door  prevents  dust  from  enterinR. 
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these  sticks  were  not  only  harmless, 
but  actually  as  safe  and  sanitary  as 
anything  could  be,  and  an  important 
adjunct  to  any  shop  worthy  the  name 
of  "sanitary".  Yet,  in  spite  of  the 
boric  acid  which  the  stick  con- 
tained to  make  it  antiseptic,  it 
fairly  reeked  with  five  different 
species  of  producers  of 
"catching-"  diseases. 

Among  the  more  numer- 
ous and  important  of  these 
germs  were  the   so-called 
"staphylococcus"    and 
"streptococcus".    Both     of 
these    are    as    wicked    and 
troublesome  as  their  names  are 
long.     They  are  cousins   in 
germ-world,    and    belong    to 
large  group  of  "pus"  producers 
first  is  always  present  in  such  delight- 
ful little  troubles  as  boils,  pimples  an 
abscess ;  while  the   second   is  the 
cause   of   such   serious   and   quite 
often   fatal  diseases  as  carbuncle 
and  erysipelas.    It  is  small  wonder 
that  after  a  visit  to  the  barber  a 
customer  so  often  develops  some 
one    of    these    unpleasant    and    at 
serious  contagious  diseases.  Yet  hitherto, 
or  at  least   until   this   discovery  by   Dr. 
Remlinger,    no    one    thought 
blaming  the  barber,   or 
thought   of   putting   two 
and  two  together  and 
tracing     these     con- 
tagion s   to   their 
proper     source. 
For    none    of 
these     diseases, 
it   must   be   re- 
membered, 
ever    develop 
of   themselves : 
they  are  always 
"caught"    from      „. 
something  of 
some  one. 

Dr.  Remlinge 
examined  dozens  of 
other  sticks  vmder 
the  same  condi- 
tions, and  always 
with  the  same 
deplorable  results. 
He  even  turned  his 
attention  to  the 
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A    Porcelain-Lined    Cabinet    for    Towels.    Which 

Have   Been  Previously   Sterilized.    Glass   Doors 

Prevent  the  Entrance  of  Dirt 


leather  "strops"  used  for  sharpening 
razors,  and  found  them  almost  as  bad  as 
the  alum  sticks,  liut  not  content  with 
what  he  had  learned,  he  pursued  his  war 
on  the  alum  stick  even  farther. 
In  a  second  experiment  sim- 
ilar to  the  series  already 
mentioned,  he  found  on  the 
surface  of  a  newly-pur- 
chased stick  of  alum  which 
had  never  been  used,  not  only 
the  five  varieties  of  germs 
just  referred  to,  but  also 
large  numbers  of  the  deadly 
germs  which  are  positively 
known  to  be  the  sole  cause 
of  such  serious  diseases  as 
lock-jaw,  tuberculosis,  and 
the  formerly  much-dreaded 
diphtheria.  Here  was  a 
nice  kettle  of  fish,  and  a 
nice  group  of  disease-pro- 
ducers to  have  rubbed  into 
your  skin  just  because,  as 
your  barber  applies  the  dan- 
gerous alum  stick  to  your 
innocent  hide,  he  laugh- 
ingly tells  you  he  has  cut  a 
pimple,  "that's  all",  or  your  too  tender 
skin  won't  stand  a  "close  shave" !  But  to 
continue  with  the  ex]5eriment:  to  make 
assurance  doubly  sure.  Dr.  Rem- 
linger filled  a  syringe  with 
the  originally  sterile 
water  in  which  he  had 
immersed  the  inno- 
cent-looking alum 
st  i  c  k,  and  by 
means  of  a  hol- 
low needle  in- 
'  jected  the  con- 
tents of  the 
syringe  i  n  to 
the  blood- 
stream  of  sev- 
eral live  guinea- 
pigs.  None  of 
them  escaped 
infection ;  every 
one  of  them  con- 
tracted some  dis- 
ease, including 
tuberculosis  and 
the  deadly  lock- 
jaw. 

The  facts  deduc- 
ible    from    these 


In  some  bnrbor  shops  in- 
lerchanpcable  brushes  are 
used.  The  face  —  bristle 
part — of  the  brush  is  made 
in  two  sections  which  can 
be  fitted  into  the  back. 
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experiments  prove  beyond  question  that 
these  supposedly  '"sanitary"  sticks  are 
anything  but  sanitary  ;  on  the  contrary, 
they  are  swarming  with  many  kinds 
of  dangerous  germ-life,  and  undoubt- 
edly infect  numberless  individuals 
who,  with  a  faith  worthy  of  a  martyr, 
heedlessly  place  themselves  at  the 
mere}'  of  a  barber,  without  the  slightest 
thought  of  any  risk  whatsoever. 

Another  danger,  usually  unsuspected, 
must  be  guarded  against  in  the  barber 
shop.  Baldness,  once  thought  to  be 
due  to  "early  piety"  or  a  thirty-horse- 
power brain,  and  therefore  lightly  con- 
sidered, is  now  known  to  be  the  after- 
math of  a  really  serious  disease, — a  dis- 
ease, indeed,  most  commonly  trans- 
mitted by  the  barber's  hair-brush.  It's 
an  old  subject  and  a  funny  one, — that 
of  baldness — but  the  disease,  which 
causes  it,  is  one  of  the  most  wide- 
spread, and  is  only  too  often  the  fore- 
.  runner  of  a  wide  range  of  skin  dis- 
eases, and  forsooth,  of  at  least  one  that 
is  most  serious,  namely  cancer  of  the 
skin  !  The  greatest  authorities  on  skin 
diseases  in  France  and  Germany  are 
agreed  on  this,  and  this  common  an- 
cestor of  skin-cancer  and  baldness  is 
contracted,  nine  times  out  of  ten,  from 
the  hair-brushes  which  are  used  in 
rotation  on  all  comers ! 

This  disease  which  is  the  common 
forerunner  of  baldness,  of  many  cases 
of  skin-cancer,  and  of  a  wide  range  of 
most  annoying  or  serious  skin  affec- 
tions is  known  broadly  as  "seborrhoea", 
and  manifests  its  presence  under 
the  guise   of   what    is   commonly  •- 

known  as  "dandruff".    In  the  vast 
majority     of     instances     it     is 
absolutely   a   barber-shop    dis- 
ease, contracted 

from    the    bar-  ^  '• 

ber's  comb  and 
brushes  in  their 
previous  em- 
ployment on 
some    one    already 
afflicted     with     the 
ailment.    Caused  in 
the    first    place    by 
the  blameless 
ignorance     of     the 
barber,  it  is  the  one 
most  common  con- 
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In  Spite  of  the  Boric  Acid  Which  the  Barber's 
"Stick"  Contains  to  Make  it  Antiseptic,  a  Bac- 
teriological Test  Showep  One  of  These  Reeking 
With  Various  Species  of  Producers  of  "Catch- 
ing" Diseases 


dition  for  which  he  is  everlastingly  advis- 
ing one  of  the  many  thousands  of  "good 
hair  tonics".  The  disease  is  the  result  of 
an  infection. — that  is,  it  is  caused  by  one 
or  more  species  of  germ.  Sometimes  the 
disease  confines  its  ravages  wholly  to  the 
scalp,  with  resultant  dryness  of  the 
same  for  a  long  period  of  years,  then 
falling  out  of  the  hair,  and  eventual 
baldness. 

This  is  the  commoner  course  of 
about  one-half  of  all  cases.  The  main 
fact  to  be  borne  in  mind,  however,  is 
that  this  disease  only  too  often  pre- 
pares the  way  for  a  vast  array  of  ob- 
noxious and  annoying  skin  diseases 
which  affect  other  portions  of  the 
body ;  while  the  disease  itself  in  a  large 
number  of  cases  spreads  to  various 
parts  of  the  face,  especially  to  the 
bearded  portion ;  and  down  over  the 
back  and  chest.  In  these  various 
regions  this  common  ancestor  of  many 
ailments  is  designated  as  one  form  of 
eczema.  Almost  any  other  skin  affec- 
tion may  follow  in  the  wake  of  this 
piratical  pioneer.  The  one  thing  not  to 
lose  sight  of,  however,  is  this :  these 
various  mentioned  conditions  start  in 
the  scalp,  and  are  caused  by  the  bar- 
ber's brush  !  So  far  as  cancer  of  the 
skin  following  on  this  trouble  is  con- 
cerned, no  statistics  are  available;  but 
it  has  been  estimated  that  they  run 
pretty  close  to  eight  per  cent  of  all 
those  cases  in  which  the  disease  pro- 
duces a  general  eczema  instead 
/^•'^X     of  only  baldness. 

The  key  to  the  avoidance  of 
the     dangers     of    the 
barber  shop  lies  in  re- 
fusing to  have  applied 
to   the    scalp    or    face 
anything   which    is    in 
all  likelihood 
infected.    A 
few  shops  fur- 
nish   a    fresh, 
sterilized 
brush    for 
every  hair  cut,  and 
the   brushes    which 
are  not  washed   in 
barber   shops   after 
use    on    each    indi- 
vidual,   should    be 
tabooed. 


WHERE  THE  VAST  MINING  OPERATIONS  IN  THE  OQUIRRH   MOUNTAINS.  UTAH.  ARE 

GOING  ON 
Copper  is  of  prime  importance  here.    Gold  is  recovered  merely  as  a  by-product. 


A    GRAIN    OF    GOLD    FROM    A 
TON    OF    DUST 


By 


GEORGE  FREDERIC  STRATTON 


TAKE  a  few  grains  of  gold- 
dust,  not  over  twenty-five 
cents  worth,  on  the  point  of 
a  penknife;  scatter  it  over  a 
two-horse  wagon  load  of 
rock  and  gravel ;  then  shovel  that  load 
over  several  times  to  mix  in  the  gold- 
dust.  Does  it  seem  within'  the  range 
of  human  science,  ingenuity  and  skill 
to  recover  those  few  grains? 

Yet,  it  can  be  done.  It  is  practically 
being  done  every  day  in  the  Oquirrh 
Mountains  in  Utah.  Ever}-  day  twenty 
thousand  tons  of  ore  are  being  ground 
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to  dust  and  treated  in  the  great  con- 
centrating mills  and  smelters.  From 
that  dust  200  ounces  of  gold  are  recov- 
ered— one  ounce  for  every  hundred 
tons. 

This  is  not  the  whole  result.  There 
are  other  minerals  secured ;  but  the 
finding  and  saving  of  that  infinitesimal 
amount  of  gold  in  enormous  masses  of 
ore  and  waste,  is  the  most  striking 
object  lesson  of  the  marvelous  in- 
genuity and  patience  of  men  in  secur- 
ing and  utilizing  metals — an  ingenuity 
and  patience  which,  in  the  crude  sav- 
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age  infancy  of  every  race,  was  the  first 
tiny  sunbeam  of  coming  civilization. 

The  Oquirrh  Mountains  have  been 
exploited  since  shortly  after  the  Mor- 
mon pioneers  came  into  the  valley. 
Gold  was  first  discovered  in  the  50's 
and  placer  mining  was  practiced  for  a 
score  of  years.  Then  silver  and  lead 
were  found,  and  it  was  soon  seen  that 
copper  ore  was  very  abundant ;  how- 
ever, it  was  of  low  grade  and  was 
almost  entirely  neglected  because  men 
had  not  then  developed  the  knowledge 
and  equipment  for  its  profitable  work- 
ing. About  ten  years  ago  a  few  ex- 
perienced and  plucky  engineers  exam- 
ined the  closed  down  mines,  poohed  at 
the  lament  that  no  more  thirty  or 
forty-dollar-a-ton  ore  was  to  be  found, 
and  said  to  each  other:  "There's 
millions  upon  millions  of  tons  of  four- 
dollar  ore  and  we'll  make  a  profit  on 
that !"  And  they're  doing  it.  They 
bought  the  Utah  Copper  mines  and  a 
dozen  other  claims;  established  the 
greatest  open  mining  exploitation  of 
this  world ;  built  the  big  mills  and 
smelter;  devised  special  appliances  and 
equipment;  spent  three  million  dollars 
in  putting  a  wonderful  twenty  mile  rail- 
road across  and  under  the  mountains ; 
and  now,  while  working  the  lowest  grade 
copper  ore  in  this  country,  they  are  pro- 
ducing the  metal,  from  mountain  to 
ingot,  at  a  lower  cost — with  one  excep- 
tion— than  any  other  mine ;  about 
seven  cents  per  pound.  And  the  mar- 
ket price  at  this  writing,  is  seventeen 
cents  per  pound ! 

That  two  hundred  ounces  of  gold  is, 
therefore,  only  an  incidental.  With  it 
is  recovered  two  thousand  ounces  of 
silver  and  four  hundred  thousand  pounds 
of  copper — a  daily  production  reaching  a 
value  of  seventy-five  thousand  dollars, 
and  although  twenty  thousand  tons  of 
ore  go  daily  to  the  concentrating  mill, 
that  is  only  one-third  the  amount  of 
material  handled  at  the  great  mines. 
Sixty  thousand  tons  each  day  are 
drilled  out,  blasted  out  and  handled 
over  by  the  gigantic  steam  shovels. 
Two-thirds  of  it  is  waste,  but  one-third 
of  it  is  loaded  upon  ore  cars  and  hauled 
away  to  show  what  it  contains. 

Follow  a  car  of  that  ore  from  those 
rugged,  hoary  mountains,  which  crowd 


each  other  so  close  that  the  canon 
from  which  operations  are  started  and 
directed  is  but  a  narrow  slit,  with 
peaks  rising  two  to  three  thousand  feet 
on  each  side  of  it.  Nearly  a  thousand 
feet  above  that  caiion  runs  an  indus- 
trial railroad,  known  as  the  Bingham 
and  Garfield  High  Line.  It  was  built 
to  carry  ore  from  the  mines  to  the 
great  concentrating  mills  and  smelter 
twenty  miles  distant. 

Before  climbing  upon  the  caboose, 
look  at  the  locomotive.  Only  on  one 
mountain  division  of  the  Sante  Fe 
Railroad  will  you  see  anything,  on  any 
road,  to  equal  this  monster  in  weight, 
size  and  power, — ninety  feet,  six  inches 
long,  si.x  hundred  and  twenty  thousand 
]30unds  total  weight,  with  a  weight  on  the 
driving  wheels  of  four  hundred  and  fifty 
thousand  pounds.  It  is  a  Mallet  articu- 
lated compound,  two  cylinders  on  each 
side,  high  and  low  pressure,  each  coupled 
to  four  driving  wheels — sixteen  in  all. 
Six  of  these  giants  are  used,  and  six 
more  are  ordered. 

Glance  at  those  steel  cars.  Each  car- 
ries si.xty  tons,  and  one  man,  by  a  pull 
at  a  lever,  drops  the  hopper  bottom 
and  dumps  the  load,  instantly. 

The  ride  down  the  grade  is  intensely 
picturesque,  and  intensely  impressive 
in  its  exposition  of  struggle  with,  and 
victory  over  stupendous  natural  diffi- 
culties. In  building  the  line,  it  was 
found  that  there  was  not  one  hundred 
yards  of  level  ground  that  could  be 
used.  Every  mile  is  either  through 
great  tunnels ;  over  straddling  trestles 
— some  fifty  feet,  others  two  hundred 
and  fifty  feet  high — along  narrow 
ledges  cut  in  the  face  of  some  pre- 
cipitous mountain,  or  across  fills  which 
ate  up  thousands  of  carloads  of  rock 
and  gravel.  Not  until  we  are  close  to 
Magna,  on  the  edge  of  the  Great  Salt 
Lake  Valley,  is  it  possible  to  see  a  half 
mile  to  one  side,  or  ahead  or  behind  us. 
Often,  to  see  the  sky,  the  head  must 
be  tilted  back  to  an  uncomfortably 
acute  angle.  The  grade  is  down  all 
the  way,  Bingham  lying  about  two 
thousand  feet  above  Magna ;  and  at 
Magna  is  one  of  the  greatest  concen- 
trating plants  in  the  world. 

We  run  into  the  yard,  where  scores 
of  other  cars  of  ore  are  standing,  and 
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It  was  built  to  carry  ore  from  the  mines  to  the  creat  conCL-ntratine  mills  and  smelter  twenty  miles  distant.    Every  mile 

is  through  great  tunnels  or  over  straddling  trestles. 


the  Giant  is  uncoupled  and  snorts  off 
to  pull  fifty  or  sixty  empties  back  up 
the  steep  grade  to  the  mines.  A 
switching  engine  hooks  on  and  shifts  a 
dozen  loaded  cars  into  the  ore-house, 
and  here  we  begin  to  see  the  operation 
of  reduction,  for  that  is  what  "concen- 
trating" really  is. 

Beneath  the  tracks,  in  a  house  over 
five  hundred  feet  long,  are  ore  pits, 
twenty-five  feet  deep.  Brawny  men 
step  alongside  the  cars,  pull  the  levers, 
and  the  loads  drop  down  into  those 
bins.  Stepping  from  that  house  to  the 
adjoining  one  and  down  a  long  flight  of 
steps,  we  come  to  the  crushing  mill. 
The  ore  comes  by  gravity  from  the 
bins  into  nearly  fourscore  of  grinding 
mills.  The  first  four  of  those  mills 
take  seventy-five  horsepower  each,  and 
they  use  that  power. — all  of  it.  They 
bite  at  everything  that  comes,  from 
little  nuggets  of  copper  to  chunks  of 
ore  as  large  as  your  body,  and  crush 
them  instantly,  and  as  easily  as  you 
would  crush  an  egg  in  your  hand. 
From    them    the    ore    pa.^^ses    to    mills 

360 


grind 


it    until    it    is   as   fine   as 


which 
corn-meal. 

Going  down  another  long  flight  of 
stairs  brings  us  to  a  level  with  the  first 
concentrating  house.  The  ore  follows 
us  through  long  chutes  and  is  dis- 
tributed by  a  maze  of  pipes  and  valves 
upon  the  concentrating  tables.  These 
tables  are  elaborate  developments  of 
the  old  crude  methods  of  the  California 
Forty-niners,  the  men  who  took  a  dish- 
pan,  or  failing  that,  a  skillet,  threw  in 
a  shovel  of  pay-dirt  and  some  water, 
and  washing  out  the  dirt  by  quick  cir- 
cular motions  of  the  pan,  saved  the 
gold  which  settled. 

These  tables  are  about  ten  feet  long 
by  five  feet  wide,  hung  on  four  metal 
straps  and  slightly  tilted.  Each  is  con- 
nected to  an  electric  motor  and  is  kept 
jigging  back  and  forth  with  a  short 
sharp  motion,  such  as  a  housewife  uses 
in  sifting  flour.  At  tlie  higher  edge 
of  the  table  is  a  water  pipe,  trickling 
tiny  jets  of  water  on  to  the  table,  and 
at  about  the  same  position  is  a  larger 
pipe  through  which  the  ore  dust  comes. 


EVERY  DAY  20,000  TONS  OF  ORE  ARE  BEING  GROUND  TO  DUST  AND  TREATED  IN  THE  GREAT 
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From  the  dust  200  ounces  of  gold  are  recovered — one  ounce  ior  every  100  tons. 


Looking  upon  one  of  these  tables, 
you  see  a  thin  film  of  water  slowly 
running-  towards  the  lower  end ;  and 
just  beneath  that  water  you  see  the 
dust  in  constant  agitation.  Diagonally 
across  the  table  are  little  ledges, — 
riffles, — about  as  thick  as  a  peppermint 
lozenge.  There  are  scores  of  these 
riffles  and  as  the  shaking  continues,  the 
heavy  metals — copper,  silver,  and  gold 
— sink  below  the  silicate  (waste)  and 
are  carried  along  the  riffles  to  one  lower 
corner  of  the  table,  and  then  they  are 
washed  off  into  a  trough.  That  is  con- 
centrate. The  waste  washes  off  on  the 
other  side  into  another  trough. 

Here  is  where  I  saw  the  twenty-five 
cents  worth  of  gold  which  is  recovered 
from  each  ton  of  average  ore.  The 
engineer  with  me  stopped  suddenly  at 
a  table,  pointed  to  the  lower  right- 
hand  corner,  and  exclaimed: 

"See  that  tiny  yellow  streak?    Wait!" 

He  shut  off  the  water  and  the  streak 
became  more  visible.  Then  he  ran  his 
finger  tip  along  it  and  held  it  up  coated 
with  very  fine  gold  dust.  "Just  about 
a  quarter's  worth  !"  he  laughed.  "That's 
the  average  we  get  from  every  ton  of 
ore  that  goes  through  here.  It  helps 
a  little  on  the  expense  account  of 
course;  but  not  much.  Still  it  means 
four  thousand  dollars  a  day !" 


Four  thousand  dollars  doesn't  look 
insignificant.  There  are  twelve  hun- 
dred of  those  tables  in  operation  day 
and  night,  looking  for  that  gold  as  well 
as  for  the  other  metals.  Each  of  the 
tables  shakes  out  over  fifteen  tons  of 
that  ore-dust  every  twenty-four  hours, 
recovering  about  half  a  ton  of  true  con- 
centrate, copper,  gold  and  silver,  and 
sending  fourteen  and  a  half  tons  of 
waste  to  the  dump. 

We  follow  the  concentrate  through 
timber  troughs  to  the  yard  outside  the 
lowest  building.  You  may  pick  up  a 
handful  of  that  slate  colored  mud  and 
fail  to  catch  one  gleam  of  metal,  but 
the  experienced  eyes  of  the  engineers 
can  detect  the  signs — can  tell  if  it  is 
fairly  rich  or  fairly  poor.  It  is  dumped 
into  big  cement  pits,  where  the  water 
rises  to  the  surface  and  is  drawn  off 
by  ingenious  suction  valves,  and  in  a 
day  or  two  the  stiff  soggy  mass  is  dug 
out  by  a  steam  shovel,  loaded  upon 
cars  and  hauled  to  the  adjoining 
smelter. 

Although  this  is  called  true  concen- 
trate, it  is  by  no  means  true  metal,  nor 
is  it  in  commercial  shape.  A  large 
proportion  of  it  is  silicate  or  other 
waste,  but  when  the  six  hundred-ton 
daily  production  has  been  through  the 

{Concluded  on  paee  '/67) 
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BUYING    HOMES    AT    THE    MILL 


By 
F.    C.    PERKINS 


ANEW  idea  for  building  houses 
cheaply  has  been  formulated 
in  the  heart  of  the  timber 
regions  of  four  states — Michi- 
gan, Florida,  Texas,  and 
Oregon.  The  plan  is  to  sell  direct  "from 
the  forest  to  the  home ;"  in  other  words, 
to  ofifer  a  ready-cut  house,  which  may 
very  quickly  be  put  together. 

Ordinarily,  the  home-builder  pays 
from  two  to  four  times  the  actual  cost 
of  production  for  every  piece  of  material 
that  goes  into  his  house.  The  reason  for 
the  high  cost  is,  that  the  goods  pass 
through  so  many  hands  and,  of  course, 
with  as  many  profits  added.  First,  in  this 
line  of  toll-takers,  comes  the  lumberman, 
wlio  cuts  the  timber :  next,  the  mill 
owner  ;  the  big  wholesaler  follows  :  then 
the  planer  must  have  his  share :  and 
finally,  the  local  dealer.  All  this  is  piled 
up  in  the  retail  price  and  must  be  paid 
by  the  consumer. 

The  ready-cut  system  of  house  con- 
struction obviates  these  difficulties.  The 
dwellings  are  so  designed  that  mill-run 
lengths  are  used  almost  throughout. 
Using  mill-run  lengths  makes  unneces- 
sary the  cutting  away  of  good  lumber. 

It  is  possible  in  the  lumber  industry, 
so  experts  assert,  to  reduce  waste  in 
everything  down  to  less  than  two  per 
cent.     That's  one  reason  why  it  is  pos- 
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sible  to  furnish  No.  1  yellow  pine  and 
huron  pine  at  low  figures ;  when  the 
attempt  is  really  made  to  do  so. 

Skilled  labor  is  unnecessary  in  any  part 
of  the  erection  of  the  house — because 
skilled  labor  has  already  been  employed 
in  preparing  the  parts  to  fit  and  nail 
together. 

These  houses,  the  :nanufacturers 
assert,  are  exactly  like  other  well  con- 
structed houses.  Once  in  position  they 
cannot  be  taken  apart  except  as  one 
would  tear  apart  the  dwelling  built  in  the 
regular  way.  So  simple  is  the  process 
of  joining  that  even  a  saw  is  practically 
unnecessary,  all  the  measuring,  sawing 
and  fitting  having  been  previously  done 
in  the  mills. 

The  house  is  sold  at  the  price  it  costs 
to  build  on  the  ground  where  the  timber 
grows.  This  means  that  the  dwelling  is 
no  more  expensive  than  if  one  could  go 
direct  to  a  mill  at  the  edge  of  the  forest 
and  cut  the  lumber  by  hired  labor. 

As  these  ready-cut  houses  are  sold  for 
cash  only,  there  are  no  bad  accounts,  and 
therefore  it  is  not  necessary  to  take  from 
the  man  who  pays  to  make  up  for  the 
man  who  doesn't  pay.  This  is  an  advan- 
tage that  is  obvious  to  all. 

Houses  so  far  offered  range  in  price 
from  $779  up.  A  very  pretty  dwelling 
can  be  obtained  for  $1,440. 


THE    TVEB.OUE  uh    lllE   LAKt..K6T   AND  MOST  POWERf-'UL  TUGBOATS  ON   Tllb:   I'ACIFIC 

COAST 

She  is  built  entirely  of  wood  and  has  amply  proved  her  ability  to  stay 'in  the  running,  without  odds  or  favor,  with  any 

tugboat  constructed  of  steel.     Though  she  has  now  been  in  service  about  ten  years, 

she  is  declared  to  bf  stiil  good  for  many   more  years. 

No  tug  boat  has  the  call  for  service  oftener 

than  has  the  Tyee. 


WOOD  AGAINST  STEEL 

/^KE  of  the  largest  and  most  power- 
^^  fill  tugboats  on  the  Pacific  coast, 
the  Tyee,  is  built  entirely  of  wood.  In 
this  progressive  age,  when  all  modern 
rraft  are  constructed  solely  of  steel,  it 
is  to  be  expected  that  the  Tyee,  put 
together  about  ten  years  ago,  might  be 
a  back  number  now. 
But  there  is  not  a 
craft  that  is  busier 
every  hour  in  the 
day,  or  that  has 
pulled  off  more 
heroic  feats  than  this 
staunch  old  tugboat 
on  Puget  Sound. 

No  sea,  even  that 
at  treacherous  Cape 
Flattery,  ever  gets 
too  rough  for  her  to 
stick  her  nose  into, 
no  load  is  too 
weighty.  She  can 
pick  up  a  string  of 
square-riggers    or    a 


A  Gun  Like  This  Blew  to  Pieces 
The  huco  snmple  14-inch  coast  defense  pun  of  50  tons 
weiuht.  which  was  beinsr  tested  at  the  Sandy  Hook 
provintr  crounHs.  exploded.  Though  pieces  of  the  pun 
weiphing  several  tons  were  blown  a  quarter  of  a  mile, 
the  man  who  was  standing  ripht  by  it  and  who  fired  it 
was  not  scratched. 


flock  of  scows  and  waltz  merrily  along 
against  the  tide  to  the  orchestration  of 
the  winds  and  water. 

The  vessel  is  good  for  many  years 
more,  which  is  proof  that  wood  and 
honest  workmanship  can  stand  up 
under  certain  conditions  and  make 
faces,  so  to  speak,  at  steel.  Few  ocean- 
going steamers  have  anything  on  the 
Tycc  for  strength 
and  dimensions.  Her 
hull  is  of  hard  wood, 
with  ribs  only  a  few 
inches  apart  and  a 
foot  through.  She 
is  of  one-thousand 
horsepower  and 
draws  eighteen  feet 
of  water. 

She  is  an  example 
of  honest  craftsman- 
ship. The  men  who 
built  her  most  evi- 
dently had  their 
heart  in  the  work 
they  were  engaged 
upon. 
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The  Frightened.  Starving  Cat  Refused  to 

Come  Down 
Cincinnati  Fire  Department  men  had  to  lasso  it. 


SAVING  A  CAT'S  LIFE 

DECAUSE  Tommy  was  an  old  cat  and 
^  had  lost  cij,dit  lives  ere  this,  and 
therefore  was  only  one  life  to  the  good, 
which  he  treasured  with  care  and  dis- 
cretion, the  Fire  Department  of  Cincin- 
nati was  called  out  the  other  day  to 
rescue  Tommy  from  a  high  and  dizzy 
perch  where  he  had  been  for  two  days 
afraid  to  climb  down  for  fear  of  losing 
that  one  remaining  life. 

The  cat,  pursued  by  a  dog,  had 
climbed  to  one  of  the  topmost  branches 
of  a  tree  in  a  public  park.  After  that 
the  cat  couldn't  see  how  it  could  come 
down  again,  unless  it  was  to  jump.  It 
was  too  much  of  a  chance  to  risk  that 
one  remaining  life  so  recklessly,  there- 
fore Tommy  decided  to  stay  just 
where  he  was.  He  stayed  there  for 
two  days,  when  some  spectators,  taking 
an  interest  in  Tommy,  appealed  to  the 
Humane  Society  which,  in  turn,  called 
upon  the  Fire  Department  for  help. 

Most  tempting  morsels  which  Tom- 
iny  had  not  seen  nor  heard  of  for  more 
than  two  long  days  would  not  induce 
him  to  come  down  one  inch  while  the 
firemen  dared  not  climb  one  inch 
higher  into  the  frail  topmost  branches, 
so  they  went  after  the  cat  even  as  a 
buffalo  or  a  steer  is  p-  rsued  on  the 
plains  and  in  the  moving  picture 
shows,  to  wit,  with  a  lasso.  The  noose 
was  fastened  to  the  end  of  a  stout 
bamboo  fishing  pole  and  this  was 
looped  around  Tommy's  neck.  The 
rest  was  easy.  Tommy  is  now  in  pos- 
session of  the  Humane  Society,  where 
his  last  remaining  life  is  being 
strengthened  with  plenty  of  warm  milk 
and  other  dainties  while  he  awaits  his 
owner. 

CASTING  SALAMANDERS 

'T'HE  accompanying  illustration  is  of 
*■  a  realistic  group,  depicting  the  life 
history  and  habits  of  the  American 
species  of  the  giant  salamander  of  the 
Ohio  River  and  its  tributaries,  just 
finished  for  educational  purposes  in 
New  York.  The  work  is  constructed 
on  new  technical  methods  designed  to 
show  animal  life  both  under  and  above 
water. 


A  real  horizontal  foreground  has 
been  very  skilfully  arranged  by  the 
use  of  accessories  and  perspective  so 
as  to  meet  a  vertical  painted  back- 
ground. It  is  almost  impossible  to  dis- 
tinguish the  point  of  union  of  canvas 
and  built-up  foreground. 

Wild  asters  and  turning  sycamore 
leaves  tell  that  the  time  is  September. 
Many  giant  salamanders  are  shown 
below  the  surface  of  the  water,  each 
engaged  in  his  various  life  activities, 
such  as  shedding  the  skin.  He  pulls 
it  ofif  over  the  tail,  then  greedily  swal- 
lows it.  There  is  shown  a  contest  be- 
tween a  salamander  on  guard  at  his 
nest  and  a  cannibalistic  intruder  who 
has  stolen  a  string  of  the  eggs. 

One  of  the  noteworthy  technical 
problems  introduced  in  the  construc- 
tion of  the  group  was  the  new  method 
emploj'ed  in  making  the  casts  of  the 
salamanders.  They  are  thin-skinned 
and  soft-bodied  and  when  taken  from 
the  water  keep  their  form  about  as 
well  as  does  a  jelly-fish  and  in  truth 
are  just  about  as  satisfactory  to  cast. 
The  obtaining  of  casts  from  soft- 
bodied,  aquatic  amphibians  has  hith- 
erto been  almost  an  impossibility  and 
a  vexing  problem  to  master.  Experi- 
ments were  made  of  casts  from  the 
frozen  animals  and  from  forms  killed 
and  slightl}-  hardened  in  formaldehyde, 
but  these  gave  little  more  than  carica- 
tures of  the  salamanders.  No  medium 
could  be  found  which  would  harden  in 
water  and  thus  replace  plaster  of  Paris 
in  the  mold-making.  Finally  it  was 
discovered  that 
making  a  mold 
under  oil  in- 
stead of  the  air 
would  over- 
come  the  hith- 
e  r  t  o  insur- 
mountable 
■trouble. 

Consequently, 
the  salaman- 
ders were 
killed  with 
ether,  then  ini- 
mediately 
posed  under  oil 
— kerosene  oil 
was    used, 


Detail  Section  of  Salamander  Group  Model 
The  upper  figure  shows  one  of  the  creatures  shedding  its 
skin.  This  is  pulled  off  over  the  tail  and  then  greedily 
swa|]i:iwed.  The  lower  figure  shows  a  contest  with  some 
animal  intruder  which  has  stolen  a  string  of  the  sala- 
mander's eggs. 


which  is  clear  and  transparent — 
where  the  soft  specimens  with  their 
delicate  rufflings  of  skin  were  buoyed 
up  as  if  alive  in  water.  Then  the  molds 
were  made,  the  salamanders  still  under 
the  oil  and  the  plaster  hardening  in 
this  medium  quite  as  in  air.  Thus  the 
wax  casts  of  the  group  were  made  life- 
like not  only  in  matters  of  pose  and 
form  but  also  in  every  minute  detail 
of  surface  texture.  ., 


fKi^l^f'?'' 


The  Relative  Positions  of  These  Two  Men  Apparently  are 
Contrary  to  Natural  Law.    How  is  it  Done? 


HOW  IS  IT 
DONE? 

IN  this  picture 
■*  there  are  no 
wire  s,  ropes, 
nails,  posts,  or 
boards  used  to 
support  the 
man  in  his  pose, 
which  looks  to 
be  exceedingly 
difficult.  There 
is  no  double 
printing. 
Neither  is  the 
plate  retouched, 
faked,  or  faded. 
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MODELING  SEA  LIFE 

THE  accoinpaiiying  photo^^raph  shows 
*  a  marvelous  deep  sea  wonder — a 
greatly  enlarged  Protozoan  model 
made  of  glass.  The  minute  one- 
celled  organisms,  known  as 
Protozoa,  form  a  group 
of  immense  importance 
both  from  a  biolog- 
ical and  an  eco- 
nomic standpoint. 
Swarming  in 
countless  mil- 
lions in  both 
fresh  and  salt 
water,  and  at 
times  even  in 
the  bodies  of 
other  animals, 
they  are  the  most 
abundant  am 
most  widely  dis- 
tributed of  all  life 

Though  this  vast 
world  of  creatures  is  so 
important  and  surrounds 
us  on  every  side,  penetrat- 
ing, as  it  were,  all  the 
interspaces  between  the 
larger  forms  of  life,  yet  it 
is  invisible  to  our  eyes,  and 
were  it  not  for  the  compound  microscope, 
we  should  be  absolutely  ignorant  of  it. 
except  in  its  effects.  In  the  glass  model 
each  alveole  is  represented  by  a  separ- 
ately blown  glass  sphere.  Radiating  out- 
ward from  the  central  capsule 
may  be  seen  the  supporting  glassy 
skeleton  of  the  creature,  each  ray 
in  this  species  separate,  and 
branching  antler-like  at  the  tip. 

Particular  notice 
should  be  taken  of 
the  delicate  radiat- 
ing filamentary  pro- 
jections of  the  ani- 
mal body  between 
the  rays  of  the 
skeletal  structure. 
These  are  the 
"pseudopods",  pro- 
longations of  the 
living  protoplasmic 
network  which 
reach  out  in  all 
directions  and  act 
somewhat    as    ten- 


A  Marvelous  Marine  Wonder, 
A  Greatly  Enlarged  Pro- 
tozoan Model.  Made 
OF  Glass 


taclcs.  seizing  upon  the  minute  animals 
which  form  the  prey  of  the  creature,  and 
drawing  them  down  within  the  body  to 
be  digested  and  absorbed.  They  are 
used  also  for  locomotion. 


HORSE  WEARS 
GOGGLES 

n OGGLES 
^^    for    Dobbin 

is  the  latest  style 
in   a   Los   An- 
gel e  s  factory 
for  the   manu- 
facture of  car- 
lion     briquettes 
from   gas  plant 
refuse.     As     the 
fumes  of  the  sul- 
phur-laden    smoke 
and  the  dust  and  grit 
prove   injurious  to   the 
eyes,  the  horse  that  draws 
carloads  of  the  fuel  about 
the   factory  yards   is   sup- 
plied with  huge  goggles  of 
leather    with    mica    panes. 
The  driver  wears  ordinary 
automobile  goggles  for  his  protection. 

When  kindness  to  and  thoughtfulness 
for  animals  as  well  as  men  indicates  itself 
in  this  fashion,  it  proves  the  world  is 
growing  better. 


NEW  WATER 
STERILIZER 


yi 


'HE  illustration 
shows  a  new 
arrangement  of 
sterilizing  water  by 
ozone.  The  purifi- 
cation of  water  by 
filtration  is  slow, 
uncertain,  and  un- 
satisfactory; it  will 
not  destro}'  bac- 
teria. Sterilizing  by 
heating  is  incon- 
venient, since  water 
must  be  heated  to 
1 1 5  deerees  Centi- 


grade  for  at  least  forty-five  minutes, 
before  it  is  completely  sterilized.  Under 
pressure  only  can  this  heat  be  obtained ; 
ordinary   boiled   water   is   not   sterilized. 

Ozonization  is  the  most  effective 
method   of   sterilization 
known ;  it  has  none  of  the 
disadvantages     of     the 
other  agents,  is  clean 
and   without   di 
tasteful  after 
effects. 

The  whole  ar- 
rangement   of 
the  device  used 
for  the  purpose 
is  neat,   simple, 
and  pleasing  in 
appearance. 
There  are  no 
moving  parts   ex- 
posed.     The    entire 
operation     is     auto- 
matic,    following    t 
pressure  on  a  button 
turning     on     of     th 
faucet.     The  pressure  on  the 
button    simultaneously    estab- 
lishes  an   electric   connection 
by  means  of  which  the  ordi- 
nary   110-   or   220-volt   circuit    is   trans- 
formed into  approximately  5,500  volts. 

The  electrical  discharge  of  this  high 
pressure  creates  ozone  of  intense 
energy,  which  is  forced  into  a  chamber 
of  the  faucet.  The  water  from  the  tap, 
after  passing  through  a  filter  ahead  of 
the  chamber,  is  subjected  to  the  action 
of  ozone.  After  it  has 
passed  throng  h  the 
water,  the  rather  pleas- 
ing odor  of  ozone  is 
dissipated  within  a  few 
seconds,  leaving  the 
water  pure. 


SALVAGING  A 

WRECKED 
HYDROPLANE 


Novel  Way  to  Salvage 
Wrecked  Hydroplane 


wrecked  outside  the  San  Pedro  break- 
water. The  wreck  was  towed  alongside 
a  ship  lying  at  the  wharf,  the  tackle 
attachetl.  After  being  raised  to  the  deck, 
it  was  passed  across  the  vessel  and 
landed  on  the  dock.  In  this 
umer  the  engine — about 
all  of  value  that  re- 
mained —  was  saved 
i  t  h  o  u  t  further 
damage  than  an 
all-night  soaking 
in  salt  water. 

WHEN  FILL- 
ING IN  COM- 
MENCED 

pOR  the  past 
■^      twenty    years 
the   city   of   Hamil- 
ton,  Canada,   has 
en     pestered     by     a 
:  nauseous  odor  from 
an  inlet  known  as  the  Coal  Oil 
Inlet. 

The  distorted  trestle  bridge 

shown  in  the  photo  was  not 

designed    as    an    amusement 

device,  but  when  Hamilton  took  over  the 

job    of    filling    in    the    obnoxious    water 


T'HIS  picture 
shows  how  the 
wreck  of  Glenn 
Martin's  hydro- 
plane was  salvaged 
a  f  t  ef    it    was 


This  Trestle  Bridge  Sagged  When  Loose  Earth 
Worked  in  Underneath  the  Filling 

course,  the  structure  was  used  as  a  means 
to  dump  the  earth  into  the  water.  As  a 
result,  this  debris  working  underneath 
the  trestle  warped  the  central  part  fully 
six  feet  out  of  position.  Of  course  this 
rendered  the  bridge  unfit  for  train  traffic. 


DOCK  AT  CRISTOBAL 

""PIIE      docking     of     the     Evangeline 
^    marked  the  first  vessel  to  berth  at 


New  Device  for  Ster- 
ilizing Water  by 
Means  of  Ozone 


the     new     reinforced     concrete 
Cristobal,  Canal  Zone. 


dock. 
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First  \'essel  to  Berth  at  New  Reinforced  Concrete  Dock 
Cristobal.  Canal  Zone 


This  dock 
represents  the 
most  advanced 
type  of  dock 
construction. 
Four-foot  steel 
caissons  were 
driven  to  bed 
rock,  the  ma- 
terial inside  the 
caissons  was 
excavated  by 
hand,  and  they 
were  then 
filled  with  concrete.  A  bracketed  con- 
crete top,  reinforced  with  four  steel  rail- 
road rails,  was  constructed,  over  which 
the  1  beams  were  laid,  after  which  these 
were  imbedded  in  concrete.  At  the  same 
time  the  concrete  floor  was  laid,  the  con- 
crete being  reinforced  with  a  heavy 
net-work  of  tie  rods. 

A  historic  feature  connected  with 
this  dock  is  the  fact  that  the  old  canal 
dug  by  the  French  from  Cristobal  to 
Bohio — a  distance  of  sixteen  miles — 
started  at  the  western  end  of  the  dock. 


MOTOR-WAY  OVER  RAILROAD 
BRIDGE 

AN  important  link  in  the  great  Na- 
**•  tional  highway  will  be  formed  by 
the    projected    extension    of    the    Santa 


Here  is  a  Way  to  Make  a  Railroad  Bridge  Serve 

A  Double  Purpose.    It  is  Proposed  to  Kun  a 

Motor-Way  Across  it.  This  is  on  the  Line 

OF  the  Santa  Fe.  at  Needles 


Fe  railroad  bridge  across  the  Colorado 
River  at  Needles.  This  will  make  an 
addition  to  the  present  structure  in  the 
shape  of  a  road  for  motors  and  other 
vehicles.  It  is  claimed  that  the  cost  of 
this  extension  would  be  comparatively 
slight,  while  it  would  open  up  a  large 
and  interesting  countrv  to  the  tourist 


a  nd  mining 
man  who  uses 
the  motor  car. 
Influential 
men  of  north- 
ern Arizona 
and  San  Ber- 
nardino Coun- 
ty, California, 
are  taking  up 
the  matter  with 
the  Sayita  Fe, 
and  it  is 
claimed  that 
they  have  hopes  of  a  successful  out- 
come of  their  negotiations.  The  bene- 
fit to  the  railroad  company,  aside  from 
the  increased  development  of  the  coim- 
try,  would  be  in  the  additional  patron- 
age to  the  large  hotels  now  maintained 
by  the  company  in  that  part  of  Ari- 
zona. 

In  its  present  condition  the  bridge  is 
not  available  for  motor  traffic,  although 
once  in  a  while  a  daring  driver  takes 
a  car  across  on  the  trestle,  bumping 
over  the  ties  and  tearing  the  tires 
against  the  projecting  bolts. 

GOPHERS  DO  BIG  DAMAGE 

npHE  burrowing  animals  of  the  desert 
■*■  country  are  a  grer  t  nuisance,  not 
only  on  account  of  the  crops  destroyed 
Ijy  them,  but  because  of  the  damage 
they  do  to  irrigation  canals. 

The  little  pocket  gopher  is  an  indus- 
trious fellow,  but  does  not  show  much 
intelligence  in  his  work.  He  is  fond 
of  burrowing  into  a  ditch  bank,  the 
soft  material  offering  but  slight  ob- 
stacle to  his  progress.  His  eiiforts  are 
usually  rewarded  with  death,  as  the 
instant  he  breaks  into  the  water  side 
tlie  inrush  of  water  from  the  canal 
catches  him  and  he  is  drowned.  Un- 
fortunately this  is  not  all  that  hap- 
pens. L^nless  the  ditch  rider  is  on  the 
spot,  the  hole  in  the  bank  grows  rapidly 
larger,  and  in  a  short  time  a  break 
occurs  and  the  water  rushes  out,  to  the 
serious  injury  of  the  neighboring  land. 
Frequently,  just  after  the  gopher  has 
begun  his  burrowing,  a  badger  comes 
along  and  starts  after  him.  He  digs 
much  faster  than  the  gopher  and 
makes  a  bigger  hole.     WHien  the  water 


breaks  through  the  hole  made  by  the 
badger,  it  means  a  fight  with  men  and 
teams  to  close  the  breach.  There  are 
places  in  the  West  where  the  constant 
activity  of  the  burrowers  has  necessi- 


Destruction  Wrought  to   Canai.   in  Nebraska  by 
Burrowing  Gophers 


tated  the  lining  of  the  canals  with 
cement,  especially  along  steep  hillsides 
where  a  break  would  probably  ruin  a 
large  area  of  farm  land. 

Various  methods  are  employed  to 
prevent  injury  to  the  canal  banks.  In 
some  parts  the  ditches  are  patrolled 
regularly,  the  ditch  rider  being  pro- 
vided with  traps  or  poison.  In  others 
the  time  of  one  man  is  utilized  solely 
in  destroying  tliese  pests.  Usually  he 
is  paid  a  small  wage  and  then  is  given 
a  bounty  on  each  animal  killed. 

<$( 

ORCHARD  HEATER  BURNS 
ALL  NIGHT 

IT  took  thirty-five  men  to  smudge 
forty  acres  of  apple  trees  in  an 
orchard  near  Hutchinson,  Kansas, 
three  years  ago.  Now  the  same  num- 
ber can  take  care  of  one  hundred  and 
eighty  acres  because  the  owner,  in  an 
inventive  mood  one  day,  devised  an 
orchard  heater  that,  when  once  lighted, 
will  burn  all  night  without  attention. 
It  doesn't  need  to  be  refilled  because 
it  has  a  small  storage  tank  attached 
directly  to  it.  As  the  oil  is  needed,  it 
runs  from  this  tank — it  holds  three  and 
one-half  gallons — into  the  burner.  The 
pots  Underwood  used  before  he  in- 
vented this  one  had  to  be  refilled  every 
few   hours,    and    they    did    not   give   an 


even  heat  throughout  the  night  as  this 
one  does. 

So  confident  was  the  inventor  that 
he  had  devised  a  successful  heater  that 
he  had  about  two  thousand  of  them 
made  the  first  year  and  tried  them  out 
on  a  forty-acre  orchard.  The  result  of 
this  test  was  a  net  profit  of  twenty- 
two  thousand  dollars  on  those  forty 
acres  that  year.  In  the  orchards  that 
were  not  heated  the  yield  was  light — 
not  more  than  thirty  bushels  to  the 
acre.  As  high  as  one  hundred  bushels 
an  acre  were  harvested  in  the  heated 
area.  The  success  of  the  heater  was 
so  pronounced  that  the  enterprising 
orchardist  now  has  ten  thousand  of 
them  for  use  in  his  orchards  and  gar- 
dens. 

In  apple  orchards,  forty  to  sixty 
heaters  to  the  acre  are  used.  The  num- 
ber depends  on  how  far  apart  the  trees 
are  and  how  large  they  are.  Seventy 
to  eighty  heaters  are  needed  in  peach 
orchards.  Ninety  to  one  hundred  make 
it  possible  to  fight  a  pretty  low  tem- 
perature in  a  strawberry  bed.  The 
heaters  are  also  used  in  other  berry 
patches  and  in  vineyards. 


.^N  Orchard  Hf.atem,  Di  vi^iu  i:\  a  Kan^ai. 

Farmer,  in  .Action 

Thp  feature  of  tfiis  pot  is  its  SMuallon  tank,  vvliich  holds 

sufficient  fuel  to  burn  all  niKht  without  refiilinB.     As  it  is 

needed,  the  oil  runs  out  of  the  tank  into  the  burner. 

CAFETERIA  IN  SCHOOL 

IN  what  we  like  to  term  "the  good 
old  days,"  students  brought  their 
lunches  to  school  in  tin  pails,  paper 
packages  tied  with  string,  or,  if  they 
were  very  exclusive  and  particular,  in 
leatherette  boxes  made  to  look  like 
cameras.  The  lunches  consisted  of 
whatever  fond  mothers  or  indififerent 
servants  thought  best  to  feed  growing 
persons.  Opposite  every  school  flour- 
ished a  small  store  that  sold  beside 
stationery    and    supplies,    hot    coffee. 
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"sinkers",  cake,  and  pie,  and  sometimes 
more  nourishin.sj  foods  as  well. 

No  wonder  that,  in  those  "good  old 
days"  students  would  flock  back  after 
the    noon    hour    in    a    state    of    semi- 
stupidity!     "Sinkers",     cake,     and     ])ie 
swallowed  hastily  at  a  counter  are  not 
calculated  to  stimulate  mental  activity. 
The    Seattle   School    Board    set    about 
remedying    that    condition,    with    the 
result    that    today    four    of    the    large 
high   schools   and  two   grade   schools 
maintain   cafeterias   where  prices   are 
astonishingly  cheap ;  where  there  are 
tables   and   chairs ;   where   there 
are  sunlight  and  fresh  air ;  and, 
best   of   all,   where  the   menu   is 
selected    with    some    regard    for 
the  physical  needs  of  the  patrons. 
The    price    asked    covers    the 
actual  cost  of  the  food  and  the 
salary  of  the  cafeteria  manager, 
who    employs    the 
necessary    help. 
The  school  admin- 
istration   furnishes 
the  equipment  and 
all  accounts  are 
audited  by  the 
Board    of    Educa- 
tion. 

To  supply  food 
as  well  as  educa- 
tion, society  begins 
to  believe  is  a  func- 
■  tion  of  the  public 
schools. 


A  SEATTLE  SCHOOL  CAFETEKL^ 

A  TWISTED  SPIRE 

THE  Parish  Church  of  Chesterfield, 
Derbyshire,  England,  is  noted  for 
miles  around  on  account  of  its  twisted, 
or  crooked,  spire,  which  appears 
exactly  as  in  the  photograph,  no 
matter  from  what  point  of  the  com- 
pass it  may  be  viewed. 

There  are  many  curious  legends 
giving  the  reason  for  this  peculiar 
effect"  But  the  real  reason  why  the 
steeple  is  twisted  's  because  it  is 
built  of  lead  and  wood,  and  the  heat 
of  the  sun  has  caused  unequal  con- 
traction and  expansion,  thus  warp- 
ing the  wood. 

J» 

KILLING  LIVE  WIRES 

A  DEVICE  is  now  on  the  mar- 
ket for  the  protection  of 
linemen  employed  by  electric 
light  and  power 
companies.  It  is 
known  as  the  line- 
men's "shield". 

It  is  simply  an 
easily  adjusted 
extra  insulation  in 
the  shape  of  a  rub- 
ber trough,  and 
may  be  placed  in 
various  positions 
about  the  wires. 
The  shield  is  made 


Odd  Church  at  Chesterfield,  England 

Its  spire  of  combined  wood  and  metal  has  been  warped 

and  twisted  by  heat  and  cold. 
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of  Para  rubber.  There  is  one 
outside  layer  of  the  rubber 
then  a  sheet  of  canvas 
another  sheet  of  rub- 
ber, followed  by  a 
second  sheet  of  can- 
vas which  is  laid 
crosswise  to  the  first 
layer  of  canvas.  By 
this  arrangement 
greater  strength  is 
added  to  the  shield. 
A  third  layer  of  rub- 
ber completes  the 
method  of  forming  the 
insulation.  The  rubber 
varies  in  thickness  from 
three-eighths  of  an  inch, 
where  it  is  subjected  to  pres- 
sure, to  three-sixteenths 
of  an  inch  along  the  closing  flaps.  It  is 
designed  in  its  peculiar  shape  for  the 
reason  that  when  in  place  no  part  of 
the  circuit  that  may  be  known  as  "live" 
will  be  within  range  of  the  lineman. 

The  fastening  of  the  protector  to  the 
wires  is  accomplished  by  two  hard 
rubber  rings,  so  slotted  that  they  admit 
of  the  wires  entering  and  by  rings  are 
clamped  firmly  to  the  wires  from  which 
protection  is  desired.  The  shield  is 
recommended  by  the  Museum  of  Pub- 
lic Safety. 


CHINESE  SCULPTURE 

'T'HE  ancient  Chinese  sculptors  were 
not  averse  to  tackling  big  jobs  in 
the  open.  Some  open-air  samples  of 
their  genius  are  scattered  along  the 
route  leading  to  the  Ming  tombs  where 
royalty  lies  buried. 

Perhaps  the  most  interesting  speci- 
mens,  as   well   as   the   most 
perfect    in    workmanship 
are  those  of  the  life-size 
stone    e  1  e- 


KiLLiNG  Live  Wires  nv  Using 
Protective  Shields 


see    the 
tombs. 


about    them    to    make    their 
setting  less  sombre.    There 
are  evidences  that  some 
parts  of  the  figures  are 
missing,  as  the  road- 
way is  strewn  every- 
where    with     frag- 
ments of  stone. 
Some    of    the    ele- 
phants are  standing ; 
others    are    lying 
down;  and  their 
poses    are    quite   nat- 
ural  and   realistic.     In 
the  background  is  a 
small  range  of  hills,  some 
of  which  resemble,  to  a  great 
extent,    the    Egyptian    pyra- 
mids.    Chinese  guides  carry 
tourists   on    small   burros   to 
sights"    on    the    way    to    the 


This  Structure  is 
Times  Building. 


A  Replica  of  the  Wrecked 
Los  Angeles.  California 


phants.  There 
are  several  of 
these  along  the 
route.  They 
stand  on  the 
open  plain 
with  no  pedes- 
tal or  other 
ornament 


f: 

I 


Stone  Elephant  in  China.    One  of  the  Ancient  Curious 

Carvings  of  that  Curious  Land 

The  Chinese  take  little  interest  in  these  ancient  monuments. 


MONUMENT  TO  WRECKED 
BUILDING 

the  strangest  monu- 
in  the  world  is  the 
re])lica  of  the 
southern  end  of 
the  building  of 
the  Los  Ange- 
les Times,  de- 
stroyed by  dy- 
namite a  couple 
of    years    ago. 

J7/ 
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The  miniature  structure  was 
formed  of  granite  blocks  from 
the  ruined  building  and  preserves 
as  far  as  possible  the  architec- 
tural features  of  the  old  land- 
mark, including  the  bronze  eagle 
on  the  dome. 

It  was  presented  to  General 
Otis,  owner  of  the  newspaper,  by 
some  friends  and  stands  upon 
the  grounds  of  his  home. 


VShapu  or  Sharp  Angle  Bridge  in  Manila 


A  SHARP-ANGLE  BRIDGE 

TTMERE   used   to   be   a   bridge   span- 
*■    ning  the  Rio  Pasig  in  Manila  which 
was  built  ^'-shaped.   This  peculiar  con- 
struction made  people  wonder  why 


Remarkable  Zig-Zag  Bridge.  Tokio.  Japan 

the  Structure  took  such  odd  form.  The 
reason  was  this :  In  the  center  of  the 
stream  was  a  small  island,  wdiich  was 
out  of  plumb  with  the  street  footing  on 
either  bank.  In  order  to  use  this  island 
as  a  support  for  the  center  of  the 
bridge,  the  engineers  were  compelled 
to  build  the  bridge  in  the  form  of  a 
letter  V. 

In  Japan,  however,  the  people  build 
bridges  with  sharp  angles  just  for  the 
fun,  or  rather  for  the  novelty  of  the 
thing.  Bridges  the  world  over  are 
noted  for  straight  lines.  The  Japs  like 
something  new%  especially  if  it  is  along 
lines  that  appeal  to  their  artistic  sense. 
They  dislike  to  be  imitators,  and  to 
this 'dislike  is  due  the  large  number  of 
tourists  which  visit  their  land  year  in 
and    year    out.     Instead    of    building 


bridges  to  find  convenient  natural  sup- 
ports, the  Japs  build  them  as  an  attrac- 
tion. 

MECHANICS  IN  OFFICE  WORK 

A  STATISTICIAN  who  works 
■'*•  for  one  of  the  mercantile 
lK)Uses  of  Chicago  found  relief 
from  his  figures  by  building,  with 
liis  own  hands,  a  house  in  the 
woods  near  Highland  Park — an 
independent  municipality  a  few 
miles  north  of  Chicago.  The  in- 
cident serves  to  show  to  what 
extent  clerks  and  office  workers 
are  tool  wielders. 

This  man,  after  office  hours 
and  on  Sundays  and  holidays 
dug  out  the  basement ;  put  in  a 
concrete  foundation :  did  all  the 
carpenter  work,  glazing,  and 
staining ;  installed  a  furnace  and 
electric  light  system ;  built  a 
hardhead  open  fireplace  and  chimney ; 
equipped  a  bath  room :  and  did  a  whole 
lot  of  other  work  aided  only  by  his  wife, 
save  that  a  furnace  man  did  some  work 
with  the  pipes.  More  than  this  he  laid 
a  half  mile  plank  walk  through  the  woods. 
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House  Built  in  the  Woods  by  a  Chicago 
Statistician 


SALMON  RIVER  DAM 

TTHE  Salmon  River  Dam,  in 
Twin  Falls  County,  Idaho, 
ranks  as  one  of  the  highest,  cost- 
liest, and  most  enduring  struc- 
tures of  its  kind  in  existence,  and 
its  erection  made  possible  the 
irrigation  of  a  tract  embracing 
125,000  acres.  This  extensive 
structure  is  built  of  concrete,  220 
feet  high,  500  feet  long,  108  feet 
wide  at  its  base,  and  22  feet  wide 
across  the  top.  As  the  dam  is 
situated  on  the  line,  it  has  been 
designed  to  serve  also  as  a  county 
bridge. 

Located   in   the   caiion   of   the 
Salmon    Falls    River,    the    dam 
connects  with  the  cation  wall  on 
either    side,    and    is    arched   up- 
stream, which  affords  the  maxi- 
mum of  resistance.     Above  the  dam,  the 
caiion  broadens  out  and  forms  a  huge 
storage     basin,     containing     available 
water    storage    approximating    260,000 
acre   feet,  or  enough   water   to   cover 
more    than    eleven    town- 
ships   a    foot    deep.    The 
water   is   drawn    from   the 
dam   to   the   canals    which 
distribute  it  over  the  project 
to  be  irrigated,  through  two 
tunnels  in  the  canon  wall, 
one    2,500    feet    in    length, 
and  the  other  1,300  feet  in 
length. 


One  of  the  Big  Dams  of  the  Country    the  Salmon  Kiver 
Dam— IN  Twin  Falls  County.  Idaho 


SIGNAL  SYSTEM 
FOR  HOISTS 

/~\X  the  Kenisco  dam,  at 
^^  \'alhalla,  where  the 
water  from  the  Espous 
watershed  in  the  Catskills 
will  be  confined  just  pre- 
vious to  its  entering  the 
miles  of  mains  that  will 
carry  it  through  New  York 
City,  there  is  being  oper- 
ated two  large  cable  hoists, 
that  stretch  a  distance  of 
nearly  half  a  mile  across  the 
valley  in  which  the  dam  is 
being  built,  and  the  elec- 


trical   signaling    device    which    guides 
the  operators  of  each  huge  conveyor. 

The  hoists  are  monsters  of  their 
kind  —  together  they  are  capable  of 
tons  of  earth  at  a 
loading.  Each  has  a  ca- 
pacity of  ten  tons  and  is 
able  to  shift  the  immense 
weight  either  vertically  or 
horizontally  at  the  rate  of 
eight  hundred  feet  a  min- 
ute. 

But  if  the  hoists  are  in- 
teresting, the  signaling  sys- 
tem is  even  more  so.  The 
distance  across  the  valley  is 
so  great  and  at  the  present 
time  the  cuts  are  in  such 
condition  that  the  operator 
cannot  see  the  buckets  at 
all  times,  therefore  he  is 
forced  to  depend  upon  the 
signaling  of  a  man  sta- 
tioned in  the  valley  below, 
and  unless  these  signals  are 
instantaneous,  dreadful  and 
p  r  o  b  a  bl  y  fatal  accidents 
would  occur  on  numberless 
occasions. 

To  avoid  this  each  oper- 
ator is  confronted  with  a 
signal  board  divided  into 
sections.  In  each  section  is 
an    incandescent   lamp   and 

Signal  System  for  Hoists  acroSS     the    glass     front    of 
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RESIDENCE  OF  THE  APOSTOLIC 
DELEGATK   IN    MANILA   IS  hLANKED 
\  WITH   liU,  GUNS 

'I 


the  board  over  each  section  are  tlie 
words:  sloiv,  fast,  hoist,  lower,  stop. 
etc.  In  the  signal  tower  in  the  val- 
ley where  the  lookout  is  stationed  is 
a  keyboard  and  by  pressing  one  but- 
ton or  another,  the  lights  are  made  to 
flash  on  the  signal  board  above  and 
instantly  the  operator  has  his  instruc- 
tions. 

J* 

MISSOURI  GIANTESS 

|V/IISS   ELLA  EWING.   said   t 
■'■'•*•    the    tallest    woman    in    the 
world,    died    at    her    home    the  , 
other  day,  near  Gorin,  Missouri, 
at  the  age  of  forty  years. 

The    extraordinary    part    of 
Miss   Ewing's  unusual  growth 
was  from  the  age  of  seven  to 
ten,    when    she    measured    six 
feet  nine  inches.     She  still  had 
the  tastes  of  a  child  of  her  age,  \ 
and  her  life  became  miserable. 
She  was  denied  the  pleasures  of 
games    other    children    played, 
because     the     other     children 
stared  at  her.     She  became  the 
butt  of  their  thoughtless  jests, 
and,  being  timid,   their  gibes 
brought    her     to    tears     and 
drove  her  away  from  associ- 
ates of  her  own  age. 

At  school,  desks  and  seats 
of  great  size  were  construct- 
ed for  her.  She  was  forced 
to  stoop  on  entering  ordi- 
nary doors,  and  the  home 
in    which    her    father    and 


Ewing's 


mother    were    comfortable    was    like    a 
cage  to  her. 

Because  of  this  it  became  necessary 
for  her  father  to  build  another  house. 
The  doors  to  this  were  ten  feet  and  the 
ceilings  fifteen  feet  high,  while  the  beds 
were  as  long  as  she  chose 

A  peculiarity  of  Miss 
growth  was  that  above  the  waist  line 
she  remained  almost  normah  except 
that  her  arms  grew  in  proportion  to 
her  legs.  Her  feet  required  spe- 
cially made  shoes,  number  24,  and 
le  wore  number  24  gloves. 
Thirty  yards  of  goods  were  re- 
quired to  make  a  dress  for  her. 
She  never  married,  though 
at  one  time  she  was  engaged 
to  a  French-Canadian,  of  Butte, 
Montana,  who  was  two  inches 
taller  than  his  fiancee,  but  the 
engagement  was  broken  off. 


MANILA'S  APOSTOLIC 
RESIDENCE 

'T'HE  residence  of  the  Apos- 
•*•    tolic  Delegate  of  the   Ro- 
man Church  is  one  of  the  most 
elegant   structures   in   the   old 
Walled  City.     From  the  bay 
shore    the    historic    dwelling 
has   the  appearance  of   being 
surrounded  by  a  fort  bristling 
with     ancient     cannon.       The 
house  is  located  within  a  few 
feet  of  the  main  entrance  to 
Fort    Santiago,    where   the 
commanding  general  of  the 


A  Missouri  Giantess 
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Philippine  forces  has  his  headquarters. 
It  is  a  strange  coincidence  that  on  one 
side  of  Santiago's  wall  stands  the  domi- 
cile of  the  holy  pontifif's  representative, 
while  on  the  other  is  a  modern  arsenal 
turning  out  engines  of  war. 

The  building  is  constructed  of  stone 
and  hard  wood,  the  lower  story  being 
stone  and  the  upper  hard  wood.  The 
house  is  large  and  roomy,  and  is  elab- 
orately furnished. 

TREE'S  BIG  FEAT 

'T'HIS  split  rock  is  located  on  the 
main  road  from  Lansing.  Michigan, 
to  the  State  Agricultural  College,  and 
has  a  world-wide  reputation.  This  is 
the  stor_y :  Sixty  years  ago  a  workman 
sat  down  by  its  side  to  eat  his  dinner. 
While  resting  during  his  noon  hour,  he 
noticed  a  very  small  cherry  seedling 
growing  near.  There  was  a  slight 
crack  on  top  of  the  rock  filled  with 
mold.  Just  for  the  fun  of  it  the  work- 
man transplanted  the  seedling  into  the 
mold.  No  attention  was  paid  to  it  for 
some  time  but  it  succeeded  in  estab- 
lishing itself  and  making  a  small 
growth  during  the  next  year  or  two. 

The  seedling  had  a  hard  struggle  for 
existence.  At  the  end  of  fourteen'years, 
it   was  examined   and   measured   by  a 
professor  of  the  college.    The  crack  in 
the  top  of  the  rock  was  not 
more  than  one-half  inch  wide 
and      did      not      extend 
through  the  boulder 
No   one    in    those 
days    guessed 
the  outcome. 


The  Tree  Split  the  Rock 

DOUBLE-ROOTED  YUCCA  TREE 

'X'HIS  freak  double-rooted  Yucca  tree, 
^  sometimes  called  Yucca  palm,  is 
now  growing  on  a  reclaimed  and  culti- 
vated section  of  the  hot  Mojave  desert. 
Originally,  this  tree  was  extremely 
crooked.  It  grew  for  several  years, 
becoming  more 
bended  each  year, 
until  finally  the 
the  top  of  the 
tree  touched  the 
g  r  o  u  n  d,  as 
s  h  o  w  n  in 
the  illus- 
tration. 
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TWO-MILE  PETITION 

CAN  FRANCISCO  wants  the  Liberty 
*^  r.ell  at  the  Panama-Pacific  Exposi- 
tion. To  show  how  earnest  she  is  in 
the  matter,  a  petition  was  started. 
Before  ver}'  long  this  con- 
tained over  a  miUion  signa- 
tures and  the  pages,  wlicn 
pasted  end  to  end,  extended 
a  distance  of  nearly  two 
miles.  It  was  then  wound 
upon  a  large  reel  and 
carried  through  the 
streets  of  the  city, 
escorted  by  mounted 
police,  soldiery,  and 
bands,  to  the  ferry 
where  it  was  started 
on  its  long  journey  to 
Philadelphia  as  special 
baggage. 


who  was  a  member  of  the  international 
ct)mmission  appointed  to  investigate 
the  opium  evil  in  China,  and  who  is 
known  all  over  the  world  for  his  bril- 
liant literary  accomplishments. 

The  architecture  of  the  Cathedral  is 
decidedly  of  the  mission  type,  similar 
to  most  of  the  Catholic  churches 
in  the  islands,  as  well  as  of 
the  missions  in  California. 


CATHEDRAL  OF 
CONCRETE 


r^ 


This  Petition.  'Iwo  Miles  in  Length, 

Was  Gotten  up  by  the  School 

Children  of  California 

Their  plea  is   thnt  the    old   Liberty   Bell 

now  at  Philadelphia  may  be  exhibited  at 

the  1915  Exposition  at  San  Francisco. 


/^NE  of  the  finest  and 
^^    largest  public  build- 
ings, erected  of  concrete  by  Americans      make  use  of  it. 
in  the  Phili]ipines,  is  tlie  Cathedral  of  St. 
Mary  and  St.  John  of  the  Episcopal  faith 
in  Alanila.     This  great  building,  located 
in    Ermita,    a    fashionable    suburb,    was 
built     under     the     super-      j. 
Brent,    ^ 


NEW  CANAL 
BOAT 

DEVIVING  interest 
^  *•  in  the  old  Illinois 
and    Michigan    canal 
has  led  to  the  build- 
ing   of    many    new 
barges   for  use  over 
this    waterway    which 
connects    the    Great 
Lakes  with  the  Missis- 
sippi River.   While  they 
are     waiting     for     the 
State    to    increase    the 
depth  of  the  canal,  ship- 
pers   are    preparing    to 
The  steel  barge  shown  in 
the  picture  is  one  of  the  most  recent 
efforts  to  accommodate  a  cargo  carrier 
to  the  shallow  ditch. 

Its  particular  feature  is  the  brace  of 
concave  "side  tunnels"  which  are  ex- 
pected  to   accomplish   the   same   ends 
as  a  tunnel-stern  without  loss  of  cargo 
space,  and  without  drawing  water  from 
..     under  the  boat  and  thus  allowing  it 
■'         to  "squat."  Tests  made  with  models 
showed  that  the  water  is  actually 
drawn  from  the  sides  and  that 
the  boat  rides  on  an  even 
keel 

Agasolineor 

^  crude     oil     engine 

T  will  be  installed 

f      directly    under    the 


CATHEDRAL  OF  ST.    MARV   AND  ST.  JOHN.  BUILT  OF  CONCRETE.  AT  MANILA 

The  structure  is  dignified  and  imposing. 


crews'  quarters,  shown  by  the  windows. 
The  rest  of  the  hull  is  given  over  to  cargo, 
which  is  handled  through  the  hatches 
bv  mechanical  means. 


far  cheaper  than  either  coal  or  wood. 
Like  coal,  they  cannot  be  used  to  kin- 
dle a  fire,  but  the  fire  once  started  they 
hold  the  heat  and  make  one  of  the  best 


New  Type  of  Freight  Boat  for  Use  on  the  Illi- 
nois AND  Michigan  Canal 


The  barge  will  carry  about  200  tons 
and  draws  four  feet  of  water. 

St 

INVENTS  NEW  FIREPLACE 

pOLLOWING  the  model  of  the  In- 
*■  dian  lodge,  with  its  fire  in  the  center 
of  the  room,  enabling  the  tribesmen 
to  sit  all  around  it,  L.  D.  Chilson,  a 
civil  engineer,  eighty-four  years  of  age, 
has  had  constructed,  in  his  new  residence, 
a  fireplace  of  a  new  type. 

At  a  point  where  the  arches  connect- 
ing three  rooms  intersect,  the  chimney 
comes  down  and  rests  on  a  base  of  heavy 
angle  steel,  which  is,  in  turn,  supported 
by  four  steel  columns.  These  rest  on 
a  reinforced  concrete  foundation.  The 
grate,  made  to  a  special  design  of  three 
quarter-inch 

machine  steel,  sets  ■  ^^^^■HK^^-^ 
underneath  the  cen- 
ter of  the  chimney. 
The  draft  is  regu- 
lated by  an  ingenious 
damper  that  will 
stay  at  any  position. 

PEACH  PITS 
AS  COAL 

W/HATtodowith 
'^'  the  immense 
piles  of  peach  pits 
(as  peach  stones  are 
called  in  California) 
left  by  the  canneries 
and  drying  sheds  has 
long  been  a  prob- 
lem. They  were 
simply  carted  away 
and  used  for  filling 
in  hollows  and  making  roads,  until  it  was 
discovered  that  they  were  a  fine  substitute 
for  coal,  having  the  advantage  of  being 


DrYI.\G   Pi-ACHK^  !i\    IHh   bUN 

The  discarded  pits  are  now  being  used  for  coal. 


of  fuels  that  can  be 
secured,  anywhere 
for  use  in  ordinary 
open  grates.  The  fire 
heats  the  oil  in  the 
seed  until  it  forms  a 
gas  which  forces  the 
stone  apart  so  that 
it  burns  from  the  in- 
side out  and  finally 
the  whole  stone 
glows  like  a  red-hot 
coal. 

St 


AUTOMATIC 
STEREOPTICON 

X  automatic 
stereopticon  has 
been  installed  at  the 
terminal  station  of 
an  electric  railway  sys- 
tem, at  Los  Angeles,  for 
the  continuous  advertis- 
ing of  attractive   scenes 


A^ 


F  1  R  ivPLACE  De- 
signed BY  A  Resi- 
DENT  OF  San 
Pedro.  Califor- 
nia. Stands  in 
Middle  of  Room 
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on  the  company's  lines  radiating  to  many 
shore  and  mountain  resorts  wtihin  close 
touch  of  the  city. 

The  machine  is  in  the  main 
waitinj;-  room  just  above  the 
passen^'cr  concourse  exits, 
and  cHsplays  shdes  in  the 
proper  orcler  for  a  com- 
plete    "silent"     lecture, 
the  pictures  being  shown 
upon    a     screen     about 
three  feet  hici^h  and  one 
and   one-half   feet   wide. 
The  slides  pass  in  and  out 
of  the  stereopticon  holder 
by  electric  action. 

Several  hundred  separate 
views  can  be  shown  without 
rcjietition.  The  device  runs 
for  many  hours  without 
attention  and  has  received  much  appre- 
ciative comment  from  visitors  to  tlie 
metropolis  of  southern  California. 


Automatic  Stfrkopitcon 
Used  uy  a  Westfrn  Kail- 
road  FOK  Advfrtising  Pur- 

POSKS 


was   fully   eighteen   inches  thick  each 
way. 

The  photo  shows  only  the  outer 
shell  built  upon  the  racket,  as 
it  was  im])ossible  to  get  the 
whole    nest    away    intact. 
The  gut  strings   of  the 
racket  were  eaten  away 
where  it  came  in  con- 
tact with  the  nest. 


WOOD  AND 
CEMENT 


D  Y  making  the  end  pieces 
•'-'    of    cement     about     two 


Wasps  Found  this  Tennis  Racquet  an  Excellent 
Place  to  Build  Their  Nest 


QUEER  PLACE  FOR  NEST 

'T'HE  photo  herewith  reproduced  is 
■*■  that  of  a  unique  wasp's  nest.  The 
tennis  racket  shown  stood  on  a  shelf 
in  the  corner  of  a  small  wood  house 
used  for  storing  tennis  outfits,  croquet 
balls,  mallets,  and  garden  chairs.  The 
nest,  an  unusually  large  and  stout  one, 


inches  thick,  a  more  sub- 
stantial park  bench  is  secured 
than  by  the  use  of  wood  alone,  while  the 
seat  and  back  being  of  lumber,  make 
a  more  comfortable  resting  place  than 
an  all-concrete  bench,  as  the  latter  is 
always  chilly  and  inclined  to  be  damp. 
This  design  is  used  in  Pasadena,  Cali- 
fornia, both  in  the  parks  and  along  the 
residential  streets  for  the  use 
of  street  car  patrons. 


of    the 

cement   keeps    it 

from   being  easily   shifted 

or  carried  away.   As  these  benches 

are  formed  of  only  five  pieces  and 

held  together  by  wooden  pins,  they 

can  conveniently 

be    transport- 

e  d    u  n  a  s- 

sembled, 

•"v^^'^^P'  ^  and   set 

u  p    o  n 

t     h     e 

ground 

in  a  few 

m  i  n  - 

utes. 

'The 

idea    is 

clever    and 

novel     and 

Pasadena.  California.  Uses  should      "take" 

Benches  of  CombinedWood  .  , 

AND  Concrete  to  Rest  ni    other    Cities 
the  Weary  in  Its  ,„on 

Parks  ^S    weW. 


NEW    FOODS    TO    REDUCE 
THE    COST    OF    LIVING 

BY 
WILLIAM    N.    TAFT 


IVhether  you  are  rich  or  forced  to  economi%e — ivhether  the  idea  of  a  new  food  appeals  to  you  as 
promising;  a  sensation  set  strange  to  your  palate  or  as  offering  food  values  at  a  price  better  adapted 
to  your  pocketbook  —  sou  xvill  be  attracted  by  the  array  of  foreign  foods  which  already  have  been 
introduced  successfully  and  noiv  are  beginning  to  be  marketed  in  this  countrs.  Air.  Taft  tells 
what  you  want  to  knoiu  about  those  which  seem  most  likely  to  become  popular  here  both  on  account 
of  their  novelty  of  taste  and  their  food  values. — Editor' s  Note. 

Charge  of  the  Foreign  Plant  Section  oi 
the  Bureau  of  Plant  Industry  Section",  in 
particular  to  see  what  can  be  done 
about  it. 

The  result  is :  the  introduction  of  new, 
prolific  plants  and  animals  to  supply  the 
ever-increasing  demand  for  cheaper  food 
which  is  palatable  and  as  nourishing  as 
the  more  expensive  species. 

More  than  30.000  fruits  and  vegetables 
have  been  tested  by  Uncle  Sam  and,  ac- 
cording to  Dr.  Fairchild,  a  goodly  por- 
tion of  the  foodstuffs  which  have  been 
regarded  as  staples  since  the  days  of  the 
first  settlers  are  doomed  to  displacement. 

Consider,  for  example,  the  above  menu. 
"Jujube  Soup" !    Mention  that  to  the  av- 
erage person  and  he  will  answer :     "But 
I  thought  the  jujube  was  a  fruit,  like  an 
apple.     How    then    can    you    make 
soup  of  it  ?" 
The     average 
ritrht.     The 


Jujube  Soup 

Brisket  of  Antelope 

Boiled  Petsai                      Dasheen  au  Gratin 

Creamed  Udo 

Soy  Bean  and  Lichee  Nut  Salad 

Yang  Taw  Pie 

Mangoes                              Kaki 

Sake 

T 


HIS  is  not 
a   Chinese 
yet  the 
restaurant — it 


of 


the  bill  of  fare 
eating   house   nor 
menu   of   a   Japanese 
simply 


is 


the 


daily    meal    of    an    American 
family  some  two  decades  hence  if 
the    Department   of   Agrict 
ture  succeeds  in  its  attempts 
to  introduce  a  large  num- 
ber   of    new    foods    to 
this    country    for    the 
dual  purpose  of  sup- 
plying new  dainties 
for  jaded  appetites 
and    reducing    the 
cost  of  living. 
Uncle  Sam,  in  his 
parental     goodness, 
has    determined    to 
decrease  the   price  of 
food  as  much  as  pos 
sible   and,    for   this    pur- 
pose,   has    delegated    the 
Department    of     Agricul- 
ture  in   general    and    Dr. 
David    S.    Fairchild, 
"Agricultural  Explorer  in 


/«^ 


-^si^    ^^ 


Seven-Foot  Plants  of  the  Dash- 
een. IN  Florida 
Thu  tops  of  the  dasheen.   unlike   the 
potato,  make  delicious  greens. 


person  is 
jujube  is  a 
fruit,  but  a  most  re- 
markable one.  It  is 
about  the  shape, 
size,  and  appear- 
ance of  a  crab 
apple,  but  contains 
only  a  single  seed. 
It  grows  on  a 
spiny  tree,  long  and 
bare  of  trunk,  with 
its  foliage  cropping 
out  at  the  very  top  like 
a  royal  palm  of  the 
tropics.  The  jujube  itself 
is  not  new  to  the  United 
States,  having  been  used 
for  years  to  flavor  candies 
and    other    confections. 
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I'lUt     the     essence     is 
expensive  and  com- 
paratively rare,  de 
spite    the   profusion 
w  i  t  h    wli  ich   the    finit 
grows  in  its  native  ha 

Dr.    Fairchild,   however, 
found  that  the  jujube  was 
vahiable.  not  only  as  a  flav 
oring    for    cantlies,    but    as 
food  and,  therefore,  imported 
several    specimens    which    he 
propagated     in     the     Depart- 
ment's gardens  in   Cali- 
fornia   where    they 
are  bearing  pro- 
lificallv.      Tlie 


A  Chinese  Persimmon 
Which.  Being  Puckeri.kss, 
Can  be  Eaten  When  as 
Hard  as  an  Apple 


)e  an  excellent  .soil  for 
the    jujube 
and     it     is 
t  he  hope 
of   Uncle   Sam's  food  ex- 
perts   to    see    the    entire 
Arizona  and  New  Mexico 
eserts  dotted  with  jujube 
orchards,  supplying  a  liberal 
income   to   their  owners   and 
sustenance  to  a  nation. 

The   jujube   is    delic- 
ious eaten  raw,  but 
'  t     may    be 
cooked  in  any 
m  a  n  n  e  r  in 
•i       w  h  i  c  h 


ONE   HILL  OF  DASHEEN  GROWN   IN    FLORIDA 
This  substitute  for  the  potato  will  yield  from  400  to  450  busflels  an  acre, 


arid     sands     of 
nothing    but 
brush    for 


tlie    southwest,     where 
cactus  and  sage- 
merly  would 
g  r   o  w, 
have 
e  en 


The  W  o  o  d  -  O  I  l  Nut. 
Which  is  a  Combin,\tion 
Food.    Medicine,  and 

Furniture  Polish 
This    is    another    Chinese 
importation  capable  of 
beinii  grown  in  this  country. 


apples  are  prepared,  used  as  a  sauce  or 
filling  for  pie,  preserved  or  dried.  Final- 
ly, its  juice  may  be  extracted  and  used  as 
a  flavoring  extract  or  a  delicious  fruit 
broth  with  highly  nutritive  qualities, 

"Petsai" — or,  as  the  Chinese  have  it, 
"Pe  tsai" — is  the  substitute  for  cabbage 
with  which  Dr.  Fairchild  is  at  present 
experimenting  with  excellent  results. 

In  appearance  this  vegetable  is  as  dif- 
ferent from  the  American  cabbage  as  can 
well  be  imagined.  It  is  tall  and  cylin- 
drical and,  instead  of  being  broad  and 
heart-shaped,  its  leaves  are  narrow  and 
delicately  curling,  with  frilled  edges. 

The  petsai  can  be  grown  on  any  land 
where  the  ordinary  cabbage  could  be  cul- 
tivated and  on  many  where  it  could  not. 
Usually  its  growth  will  take  care  of  itself 
and  it  is  no  uncommon  thing  for  a  petsai 
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to  reacli  sixty  pounds  in  weight.  De- 
partment of  Agriculture  officials,  how- 
ever, advise  that  it  be  plucked  when  about 
eight  pounds  in  weight,  its  flavor  being 
then  the  most  delicate  and  appealing. 

This  new  importation,  according  to 
Uncle  Sam's  experts,  will  cause  a  decided 
drop  in  the  price  of  dinners.  Cabbage 
long  ago  ceased  to  be  a  cheap  dish.  But 
petsai  requires  none  of  the  care  which  has 
to  be  lavished  on  cabbage  and  will  thrive 
in  almost  any  climate  and  any  soil.  It  is 
also  extremely  prolific  and  can  be  pre- 
pared for  the  table  in  a  multitude  of 
ways. 

As  a  substitute  for  the  potato  of  com- 
merce the  "Dasheen"  has  long  ago  passed 
the  experimental  stage.  It  has  been 
served  at  a  number  of  banquets  in  Wash- 
ington, Philadelphia,  and  New  York,  and 
the  comments  everywhere  were  that  it 
far  surpassed  the  Irish  tuber  in  flavor, 
having  a  rich,  nutty  taste.  It  can  be 
boiled,  baked,  or  served  in  any  other 
way  that  potatoes  are  used  and  also 
makes  a  delicious  stuffing  for  veal  or 
poultry. 

In  appearance  the  dasheen  is  weird  and 
wonderful,  having  a  striped,  hairy  skin 
and  a  shape  which  is  a  cross  between 
a  large  potato  and  a  sugar  beet.  One 
of  its  principal  advantages  over  the  com- 
mon potato  is  that  it  is  much  larger  in 
size  and  yield  and  also  that  it  will  grow 
in  hot,  moist  regions  which  would  cause 
its  common  cousin  to  rot — all  of  which 
means  a  decrease  in  cost.  Another  point 
of  superiority  lies  in  the  fact  that,  while 
the  tops  of  potatoes  are 
useless  as  food,  the  top 
of  the  dasheen  make  y 
delicious  greens  and  f 
actual  tests  have  shown 
that  dasheen  growers 
can  depend  on  a  crop 
of  from  four  hundred 
to  four  liundred  and 
fifty  b  u  s  h  e  1  s  per 
acre! 

The  "Udo"  is  the 
plant  destined  by  the 
Department  of  Agri- 
culture to  replace 
asparagus,  a  delicac\' 
which  it  closely  resembles 


Tevis  Bamboo  Grove.  Bakeksfield.  California 

First  large  bamboo  grove  to  be  established  in  the  United 

States. 

soil  suitable  for  the  latter,  and  requires 
far  less  care.  Also  in  the  udo  one  eats 
both  tip  and  stalk,  the  latter  being  differ- 
ent in  taste  from  the  former. 

In    addition    to   serving 
the  Japanese  luxury  in 
any    of    the     familiar 
ways  in  which  aspar- 
agus   is    prepared,    it 
can  also  be  eaten  raw 
as  a  salad.   It  is  thus 
possible     to     serve 
tlie    new    vegetable 
twice   in  the  same 
meal,    prepared    in 
<lift"erent  ways.   For 
example,   the   stalks 
might     be     creamed 
and    the    tips    made 
into  a  delicious 


It     is,    however,     more     prolific    Living  Plants  of  the  Indian  Bamboo      salad.      The    single 

than  asparagus,  grows  in  any  ^=  ■^'""-  ^'''"X™,.'^^^  ^"-^  Un.ted    vegetable    would 
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ilicn   have   tlie   taste  and   appear 

ance     of     two — an     advanlatjo 

which  tlie  economical  house 

wife    ct)ukl    not    afford    to 

overlook.     Anyone     wh 

has    visited    Chinese 

cafes  has  tasted  the 

tender    ha  m  b o o 

shoots  which  form  a 

component    part    of 

real     "chop     suey". 

They  have  also  par- 
taken of  "rice  tips" 

and  of  a  product  of 

the    "soy    b  e  a  n" 

which   is  one  of  the 

staples     of    Chinese 

diet..    Since    1907, 

more    than    three 

hundred    varieties    of    thi: 

bean    have    been    gatherec 

by   plant    explorers    in   the 

far  East  and  sent  to  Wash- 
ington where  but  twenty- 
three     species     had     been 

known  before. 

The  soy  bean,  once 

started,    grows    wild    and 

yields    several    crops    a    season.    It    is 

capable  of  preparation  in  a  multitude  of 
ways,  from  being  baked  to  forming  a 
delicious  salad.  In  the  latter  form  it  is 
particularly  appetizing  when  combined 
with  the  lichee  nut.  another  importation 
from  China  with  which  Uncle  Sam's  ex- 
perimentalists are  having  marked  success. 

The  fruit  of 
t  h  e  "Y  a  n  t;' 
T  a  w"  v  i  n  e. 
w  h  i  c  h  grow^ 
along  the  Yang 
Tse  Valley  in 
China,  was  first 
sent  here  by 
American  mis- 
sionaries. The 
yang  taw  has 
the  flavor  of 
the  finest 
gooseberries 
and  makes  an 
especially  pal- 
a  t  a  b  1  e  filling 
for  tarts  and 
pies,  besides 
itorming  the  foundation 
for  a  delicious  beverage 


A  Fruiting  Branch  of  the 
"Jujubk"  Which  Can  be 
Baked.  Boiled.  Stewed. 
Used  as  a  Flavoring  Ex- 
TR.-\CT.  OR   Made  Into  Soup 


the  "kaki 


Mango  Immigravts  From  Bokbav. 
India 


when  steamed  and  distilled. 
Among  the  fruits  which  have 
K'cn  imported  extensively  is 
the  mango.  There  are  more 
than  five  hundred  species  of 
this  fruit  being  grown  in 
India  today  and  the  De- 
partment of  Agricul- 
ture now  has  over 
one  hundred  of 
these  varieties  among  its 
plant  immigrants.  They 
have  been  raised  exten- 
sively in  Florida,  Porto 
Rico,  and  Hawaii,  and 
dealers  maintain  that  a 
single  fruit  ffom  one  of 
these  trees  has  a  market 
value  of  seventy-five 
cents,  so  great  is  the  demand. 
Frank  N.  Meyer,  the  "plant 
explorer",  who  is  now  ex- 
ploring the  steppes  of  the 
Tien  Shan  Mountains  in 
search  of  a  wild  apple  which 
will  withstand  a  very  low 
temperature,  is  also  respon- 
sible for  the  introduction  of 
-an  oriental  persimmon  which 
nature  has  robbed  of  its  pucker.  Profes- 
sor Meyer  discovered  this  giant  fruit  in 
the  Mings  Tombs  Valley  in  China  and 
sent  a  number  of  plants  to  Washington 
where  they  were  propagated  by  the 
Department  of  Agriculture  with  excep- 
tionally pleasing  results. 

In  Japan  the 
"pu  eke r less" 
quality  has 
been  obtained 
by  packing  the 
fruit  in  barrels 
filled  with 
"sake",  an  ori- 
ental brew  also 
to  be  i  n  t  r  o- 
duced  by  Cfncle 
Sam's  experts, 
but  with  Pro- 
fessor Meyer's 
discovery  of 
the  kaki,  the 
entire  persim- 
mon question  has  been 
reopened  because  those 
who    liave   tasted   it   de- 


.•jKrr» 


clare  that  its  flavor  sur- 
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passes  that  of  any  fruit  now 
generally    known    in    this 
country.     These    are    by       ^ 
no  means  the  only  food-     i^ 
stuiifs  which  Department  of 
Agriculture     experts     are  ' 
experimenting    with    at 
the     present.     Among 
the    others    are    the 
"Tung   Shu  nut",  a 
combination    food, 
medicine,   and   fur- 
niture   polish ;    the 
"Dahomey    Tuber", 
which    is    to   be   to 
the   sweet   potato 
what  the  dasheen  is 
to    the    white    potato ; 
the     "Scarlet     Turnip-      v 
Radish",  a  huge  vegetable 
partaking  of  the  qualities  of 
both   edible   roots   inasmuch 
as  it  may  be  eaten  raw  or 
cooked ;  the  "Breadfruit",  a 
delicacy  from  Tahiti,  and  a 
wild  peach  from  China. 

But  the  efforts  of  the  gov- 
ernment experts  are  not  all 
being  used  for  the  introduc- 
tion of  new  plants.  Animal 
life  is  also  being  considered 
and  officials  of  the  Bureau  of  Animal 
Industry  claim  that  it  will  not  be  long 
before  we  are  partaking  of  antelope 
steak — this  animal  having  been  found 
to  be  particularly  well  adapted  to 
the  more  arid  western  sections  of 
the  country — and  even  the  flesh  of 
hippopotami.  The  lower  valley  of  the 
Mississippi  is  admirably  suited  to  the 
support  of  these  huge  beasts,  the  flesh  of 
one  of  which  would  be  equal  to  that  of 
a  score  of  cattle,   and   African-traveled 


Thk  First  Commercial  Bunch 

ov  Udo  Put  up  in  the  United 

States 
This  is  the  plant  destined  by  the 
Di-partnu-nt  of  .Agrriculture   to  re- 
place asparagus. 


epicures  maintain  that  hippo- 
potamus  steak   is  as  tender 
and  inviting  as  the  choicest 
beef. 

Hippopotami  and  Louisiana 
are  not  in  the  least  con- 
nected  in   the   mind   of 
the    laymen,    but 
lUireau    of    Animal 
Industry    experts 
seriously    declare 
that    they    will    be 
so  within  compar- 
atively   few    years. 
In  this  connection  it 
may  be  remembered 
that,   only   twenty 
years   ago,   almost   all 
the    dates   consumed 
here  came  from  the  Oasis 
of  Arabia  and  the  Valley 
of  the  Euphrates.     Today 
there    are    more    than    a 
undred  varieties  success- 
fully    and     commercially 
produced      in      California 
and  Arizona. 

The  wonders  of  today 
are  the  commonplaces  of 
tomorrow  and  there  is 
no  telling  to  what  appa- 
rently impossible  lengths  Uncle  Sam 
will  go  to  relieve  his  people  of  the 
burden  they  now  bear  in  the  price  of 
food.  He  has  scoured  the  ends  of 
the  earth  for  new  delicacies  and  now 
his  experts  will  do  their  best  to  teach 
the  farmers  the  value  of  these  foods 
and  the  consumers  their  charm.  If 
the  co.st  of  living  doesn't  materially  de- 
crease, it  won't  be  the  fault  of  Uncle  Sam 
nor  of  his  Department  of  Agriculture 
experts. 


Arabian  Date  Falms  from  Bagdad 


HOWARD  GILL'S  MACHINE  AFTER  IT  HAD  BEEN    WRECKED  IN  THE  COLLISION  AND  THE 

AVIATQK  KILLED 


"TRICKS"    OF    THE    NEWSPAPER 
PHOTOGRAPHER 

By 
CHARLES    SHEPARD    W A S H B U R N E 


ONE  of  the  best  pictures 
used  by  a  big  daily  during 
the  past  year  was  a  photo- 
graph made  of  the  fatal 
mid-air  collision 
of  two  aeroplanes.  The 
machines  had  been  racing  (H£S£ 
around  the  Cicero,  Illinois,  \js. 
aviation  course  at  dusk. 
There  were  few  general  spectators 
on  the  grounds,  much  less,  newspaper 
camera  men.  Both  aeroplanes 
plunged  downward  to  the  earth 
Howard  Gill,  one  of  the  aviators, 
was  instantly  killed  and  his  ma- 
chine was  demolished. 

The  next  morning,   seven  col- 
umns across  the  page,  in  a  Chi- 
cago paper,  appeared  a  picture  of 
the  machines  colliding.     It  was  a 
perfect  reproduction  of  the  acci- 
dent.   It  was  technically  correct 
and    accurate    in    the    minutest 
detail.      The      picture     created 
comment  all  over  the  country. 
Aviation  e.xperts  proclaimed  it 
a  marvel.    The  newspaper  did 
not  claim  the  picture  as  an 
actual  photograph   but 
merely  a  true  reproduction 
of  the  accident.     The  truih 
is  that  even  the  city  editor 
was   fooled.    Not  knowing 
that  it  would  have  been  an 


The  Steeplejack  on  the  Tower 
To  gfL't  this  picture,  the  photo- 
gr.ipher  hnd  to  do  almost  as  pi-ril- 
ovs  ciimbine  as  the  steeplejack  he 
was  trying  to  photograph. 


utter  impossibility  to  make  such  a  per- 
fect picture  at  dusk,  and  not  wishing  to 
display  his  ignorance  of  press  photog- 
raphy secrets,  he  kept  mum.  Hun- 
dreds of  photographic  skeptics  would 
have  been  bothering  him  yet  had  he 
pretended  to  know  how  the  picture 
was  made.  Instead  he  let  the 
photographic  staff  argue  with  them. 
In  reality,  the  trick  was  done  in  the 
printing  in  the  dark  room.  During 
the  afternoon  of  the  accident  the 
photographer  had  been  at  the  field 
and  had  made  separate  negatives 
of  each  machine  in  the  air.  In 
making  the  picture,  he  simply 
printed  the  two  negatives  into  one 
enlarged  picture,  thereby  making 
a  better  photograph  than  could  be 
accomplished  had  he  actually 
photographed  the  accident.  It  was 
a  neat,  clean  piece  of  work  and 
a  perfect  example  of  the  fact 
that  the  newspaper  photog- 
rapher today  is  required  to  be  a 
genius  at  the  psychological 
moment.  It  represented,  too, 
the  only  possible  answer  to 
the  question,  which,  from  a 
grumbling  city  editor,  has 
caused  more  first  -  class 
newspaper  camera  men  to 
contract  nervous  break- 
down   and    sacrifice    their 
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jobs  than  any  other  phrase  used  in  the 
business : 

"Have  you  got  the  picture?"  When 
a  press  photographer  fails  to  get  certain 
pictures  for  numerous  obvious  reasons 
there  is  no  excuse  under  the  sun  which 
will  effect  a  pardon.  The  elements  of 
the  air,  celebrities  refusing  to  pose, 
fogged  plates,  an  overtime  exposure, 
and  a  dozen  other  things  may  make  the 
newspaper  "fotog"  ready  to  throw  tip 
the  sponge.  But  these  are  the  dis- 
advantages that  go  with  the  job ;  and 
today  the  disadvantages  are  far  less 
than  even  one  year  ago.  In  fact  city 
editors  will  soon  have  to  coin  new 
phrases  with  which  to 
reprimand  their  pic 
ture  chasers.  Press 
l)hotographers  sel- 
dom miss  out  on 
an  assignment 
and  if  they 
do,  it  is 
their  own 
fault.  Either 
they  are  too 
old  to  learn  new 
tricks,  or  more 
often  just  i^lain 
lazy.  New  in- 
ventions and 
dark  room 


maneuvers  save  the  day  when  everything 
is  apparently  chaos. 

About  a  year  ago  one  agitated  city 
editor  called  his  photographic  staff  on 
the  carpet. 

"Get  some  one  to  invent  a  new  press 
camera,  or  a  flashlight,  or  a  flashlight 
snapshot,  or  something  that  will  make 
it  impossible  for  the  elusive  celebrity 
to  evade,"  he  urged. 

And  shortly  afterward  that  contrivance 
was  invented.  It  is  the  snapshot  flash- 
light, an  instrument  which  permits  the 
photographer  to  make  a  flashlight  ex- 
posure at  any  time  of  the  day  or  night, 
and  be  sure  of  a  picture.  The  inven- 
tion has  proved  a  great  success. 
Almost  any  mechanic  can  make  one, 
for  the  mechanical  part  of  the  appa- 
ratus is  simple.  The  antinuos  re- 
lease figures  prominently  in  this 
invention.  This  release  is  an  attach- 
ment used  on  camera  shutters, 
taking  the  place  of  a  rubber  bulb. 
It  is  made  of  cable  wire  drawn 
through  a  flexible  tubing,  and 
covered  with  silk  cloth.  At 
one  end  is  an  attachment 
which  can  be  fastened  to 
almost  any  photographic 
shutter,  while  the  other  end 
has  an  extension 
which,  when  pulled 
in,  operates 
the  came  ra 
shutter.  For 
ten  years 
back,  or  since 
newspaper 
editors  found 
it  advan- 
tageous to 
decorate 
their  pages 


THE    NEWSPAPER 

PHOTOGRAPHER 

AR.VIED  WITH  THE 

NEW  FLASHLIGHT 

CONTRIVANCE  AND 

READY  TO  CATCH  THE 

ELUSIVE  CELEBRITV 
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willi  news  pliotoqraphs,  it  has  been  an 
almost  utter  impossibility  to  make  in- 
stantaneous flashlights.  The  spread 
flashli_!;ht  was  formerly  used,  but  that 
took'  too  much  time  to  prcjiaro  prior  to 
makintj  a  picture. 

With  the  sna])shot  tlashlioht,  the 
operator  places  the  amount  of  powder 
required,  accordin^^  to  picture  wanted. 
in  his  flash  pan,  places  a  cap  under- 
neath a  mechanical  trigger;  attaches 
the  antinuos  release,  which  is  fastened 
to  the  shutter,  and  then  places  the 
other   end   to    his    flashlamn.      This    is 


witii  a  snapshot  flashlight.  With  it  he 
gets  the  celebrity,  who  is  generally 
elusive,  napping.  And  when  the  celeb- 
rity "naps"  it  is  fatal,  for  ten  to  one 
the  "fotog"  has  got  a  picture.  That  is 
really  all  he  needs — a  ])icture.  Expert 
airbrush  men  and  artists  put  on  the 
finishing  touches  that  make  any  kind 
of  a  picture  appear  in  the  paper  like  an 
oil  painting. 

The  present  day  press  "fotog"  has 
made  pictures  from  airships,  from  fire 
escapes,  and  in  fact  most  any  place 
considered  too  perilous  for  any  ordi- 


A  NIGHT  FIRE  SCENE  WHICH    CALLED 


A    PRESS   PHOTOGRAPHER    FROM   HIS  BED  TO  GET  A 
PICTURE 


done  in  a  jifify.  He  then  sets  his  shut- 
ter at  whatever  speed  he  prefers  to 
work  at,  and  according  to  the  amount 
and  kind  of  powder  used.  With  one 
pull  of  the  lever  the  powder  is  ignited 
and  the  shutter  is  operated  instan- 
taneously, thus  allowing  the  operator 
to  get  a  picture.  A  high  illuminating 
powder  is  used. 

In  dark  train  sheds,  corridors  out- 
side of  courtrooms,  in  jails,  and  numer- 
ous dark  nooks  where  the  light  is 
extremely  gray,  the  operator  will 
always  be  able  to  get  a  good  picture 


nary  human.  He  knows  he  must  be 
on  the  scene  at  the  right  moment.  He 
must  be  there  when  something  hap- 
pens. He  generally  is.  The  other  day 
a  steeple  jack  climbed  to  the  top  of  a 
high  tower,  with  a  camera  man  close 
onto  his  heels.  The  photographer  com- 
peted with  the  professional  climber  for 
the  honors  and  made  pictures  of  the 
steeple  jack  at  the  apex  of  the  tower. 

Portable  mercury  light  stands, 
which  can  be  put  up  in  a  few  minutes. 
make    an     arrangement     which    often 

{.Concluded  on  page  464) 


TO     CAST 


ASIDE    THE 
COMPASS 

By 


MAGNETIC 


RENE    BACHE 


navigation 


WHAT  would 
do  without  the 
netic  compass? 
The  Chinese  are  said 
to  have  known  the  use 
of  this  instrument  for  more  than  four 
thousand  years.  It  has  been  justly 
considered  one  of  the  most  valuable 
possessions  of  mankind ;  and  until 
very  recently  the  possibility  that  it 
could  be  replaced  with  another  con- 
trivance, better  and  more  practical, 
seems  scarcely  to  have  suggested  itself 
to  anybody. 

But   now   the   United    States   Navy   is 
preparing  to  replace  all  the  magnetic 
compasses  on  board  of  its  ships  with 
the  "gyro-compass".     This  is  a 
simple  apparatus   of   novel 
construction  which 
might  almost  be  said  to 
be  as  far  superior  to  the 
magnetic     compass     as 
the  latter  is  to  the  mere- 
guesswork  of  a  sailor  afloat 
on  a  raft. 

Few    people    are    aware    that 
there  exists  a  force,  absolutely 
changing    and    undevi- 
ating,     and     far     more 
powerful    than    the 
earth's    m  a  g  n  e  t  i  s  m, 
which  may  be  employed 
instead  of  magnetism  for 
determining  direction   on 
the  earth's   surface.     The 
familiar  contrivance  known 
as    a    "gyroscope",     when 
properly  mounted,   renders 
this    directive    force   avail- 
able and  acts  as  a  compass 
of  highest  precision. 

The  force  in  question  is 
the  rotation  of  the  earth. 
The   g  y  r  o-c  o  m  p  a  s  s    re- 


Thf.  Gvro-Compass.    Showing 
THE  Binnacle  with  Cover  Re- 
moved AND  Casing  Lowered 


ceives  its  directive  power  as  an  effect 
of  this  rotation  acting  together  with 
gravity  upon  a  revolving  wheel.  Ac- 
cording to  calculations  made  by  naval 
experts,  its  power  is  two  hundred  and 
ninety-one  times  as  great  as  that  of  the 
magnetic  compass ;  and  it  never  hesi- 
tates nor  makes  mistakes. 

It  is  hard  to  say  where  human  civi- 
lization would  be  today,  if  mankind  had 
not  long  possessed  the  magnetic  com- 
pass. Without  its  help,  navigators 
could  have  made  their  way  over  the 
wide  seas  only  by  timorous  gropings. 
Thus  the  instrument  has  come  to  be 
regarded  as  a  steadfast  reliance,  and  a 
favorite  simile  for  changeless  loyalty 
is,  "true  as  the  needle  to  the 
pole." 

As    a    matter    of    fact, 
however,  the  fidelity  of 
the  needle  to  the  pole  is 
nothing    more    than     a 
poor,   weak   tendency   to 
point  somewhere  near  a  con- 
stantly shifting  spot  many  hun- 
dreds  of   miles   away    from   the 
pole.    When  the  needle  can  find 
an     excuse     for     pointing 
somewhere    else,    it    al- 
ways does  so.    The  un- 
trustworthiness    of    the 
magnetic     compass     is, 
indeed,   a  cause  of  con- 
stant   anxiety    to    every 
navigator,   who  spends 
much   of   his   time   in   cor- 
recting as   well   as   he  can 
its      vagarious      deviations 
and   in    checking   its   read- 
ings.    Within  recent  years 
the   puzzle   has   been   com- 
plicated by  the  wide  use  of 
steel      in      shipbuilding — a 
steel    ship    being    a    huge 
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iiiasnct.  and  acting  as  suoli   iipini  tlu' 
inai;iK-lic  coini)ass. 

It  is  claimeil  for  the  new  gyro-com- 
pass, on  the  other  hand,  that  it  has  not 
merely  a  tendency,  but  an  obstinate 
determination  to  point  correctly  at  all 
times,  and  cannot  be  seduced  from  its 
alloijiance.  Fur- 
thcnnore,  it  indi- 
cates the  true 
north,  instead  of 
pointing  to  the  in- 
correct and  vari- 
able "m  agnatic 
north"  of  the  old- 
stvle  compass.  It 
is  an  instrument  of 
high  precision,  free 
from  uncertainties 
and  vagaries.  The 
magnetism  of  the 
steel  ship  does  not 
affect  it.  Relieving 
the  mariner  of  all 
uncertainty  as  to  the  exact  position  of 
the  terrestrial  meridian,  it  raises  navi- 
gation to  the  level  of  an  exact  science. 
It  is  not  deranged  by  electric  storms, 
and  it  does  not  have  to  be  "adjusted" 
by  a  tedious  process  at  the  beginning 
of  every  voyage. 

The  ])rinciple  in- 
volved may  be  illus- 
trated with  an  ordi- 
nary gyroscope  top 
— the  sort  of  to\- 
sold  by  the  side- 
walk vender  of 
playthings.  Out  of 
such  a  top  one  can 
make  a  compass, 
and  see  it  "seek  the 
pole."  It  is  an  ex- 
periment sufficient- 
ly curious  and  in- 
terestingto  be 
w  o  r  t  h  anybody's 
while. 

One  should  understand,  to  start 
with,  that  a  gyroscope  always  tends, 
when  spinning,  so  to  adjust  itself  that 
its  axis  is  parallel  to  the  axis  of  the 
earth.  In  other  words,  the  axis  points 
due  north  and  south — whence  the  use- 
fulness of  the  contrivance  as  a  com- 
pass. 

The  toy  "gyro"  is  too  crude  an  affair 


to  be  affected  by  the  earth's  rotation, 
the  axis  of  the  latter  being  four  thou- 
sand miles  away.  But  if  the  observer 
holds  it  in  his  hands,  and  himself 
rotates  by  whirling  on  his  heel,  he 
becomes  in  a  manner  an  artificial  earth 
with  relation  to  the  gyro.  When  thus 
rotating  to  the  left, 
his  head  becomes 
the  north  pole  and 
his  feet  the  south 
pole. 

The  way  to  make 
the  experiment  is 
to  fasten  two  short 
pieces  of  string  to 
the  wire  frame  of 
the  gyro  at  oppo- 
site points,  and  at 
right-angles  to  the 
axis  of  the  wheel. 
Fit  a  card  upon  the 
ring — as  shown  in 
one  of  the  illustra- 


iF   THF   GVRO  Top   IS  ThU.S   SeCURKD.   AfiV  THK   PlCRSON 

Holding  it   Whirls   on    His   Heel  from    Left   to 
RiGH-a.    North"  Points  Down 


Bv  Whirling  from  Right  to  Left. 
Made  to  Point  Up 


tions — and  mark  upon  it  the  four  cardinal 
points.  Hold  the  strings  taut,  one  in 
each  hand,  with  the  strings  in  the  line 
of  the  radius  of  an  imaginary  sphere 
which  has  for  its  center  the  middle  of 
the  observer's  body.  A  glance  at  the 
accompanying  drawing  will  show  just 
how  this  should  be 
dor  t. 

Then  (the  top 
being  set  spinning), 
as  the  observer 
whirls  on  his  heel 
in  one  direction, 
one  pole  on  the  card 
comes  uppermost, 
and  remains  so.  As 
soon  as  he  whirls 
in  the  opposite  di- 
rection, the  upper- 
most pole  instantly 
flops  over  and 
points  to  his  feet 
instead  of  his  head. 
The  law  of  the  gyroscope  has  acted,  and 
the  compass  has  followed  the  pole.  Every 
time  this  reversal  is  made,  and  the  pole  is 
changed  from  the  bottom  to  the  top 
of  the  imaginary  sphere,  or  z'icc  versa, 
the  little  gyro-compass  will  be  seen  to 
turn  on  the  instant,  following  the  pole, 
with  an  energy  quite  surprising.  Its 
action,    indeed,'   is    so    vigorous    as    to 
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make    a    lastinsr    impression    upon    the 
mind  of  tlie  experimenter. 

The  gyroscope  on  land  points  to  the 
absolute  north.  Not  so,  however,  on 
a  ship,  where  it  no  longer  receives  a 
simple    easterly    motion  ^ 

(from  the  earth's  rota- 
tion), but  a  mixed  mo- 
tion, and  is  thereby  de- 
flected— the  amount  of 
deflection  depending  on 
the  course  of  the  ship, 
her  speed,  and  the  lati- 
tude. But  this  does  not 
alTect  the  usefulness  of 
the  gyro-compass,  be- 
cause the  latter  is  pro- 
vided with  an  automatic 
correction  apparatus,  so 
that  all  of  its  readings 
are  "dead  upon  the  me- 
ridian." There  is  no 
necessity  for  consulting 
charts  or  tables,  or  for 
making  computations  to 
determine  the  true  direction. 

The  gyro-wheel  of  the  compass  is 
rvm  by  electricity,  and  operates  in  a 
vacuum,  thus  requiring  onl}'  about  one- 
tenth   of   the   power   to   keep   it   going. 


Demonstrating  the  Working  of  the 

Nhw  Gvuo-Compass 

This  is  fully  explained  in  the  text. 


Another  advantage  of  the  vacuum  is 
that  in  case  of  an  accident  cutting  off 
the  power,  the  wheel  will  go  on  spin- 
ning for  quite  a  long  while,  rendering 
the  compass  still  serviceable. 

The  magnetic  compass 
loses  much  of  its  direct- 
ive power  in  high  lati- 
tudes. The  gyro-com- 
pass loses  somewhat  in 
this  respect  likewise,  but 
not  nearly  so  much  ;  and 
its  directive  force  is  so 
vastly  greater  to  start 
with  that  the  loss  is  of 
no  practical  importance. 
It  is  expected  that  the 
contrivance  will  prove  of 
utmost  value  not  only  to 
navigators,  but  also  to 
surveyors  and  engineers. 
One  way  in  which  it 
will  be  of  value  to  the 
navy  is  through  saving 
of  coal,  enabling  ships  to 
maintain  a  steadier  course,  with  fewer 
changes  in  speed  and  less  incidental  loss 
of  power  in  regaining  headway.  It 
should  not  be  long  before  practically 
all  vessels  are  equipped  with  the  device. 


A  wrongdoer  is  often  a  man  that  has  left  something  undone, 
not  always  he  that  has  done  something. 

Search  men's  governing  principles,  and  consider  the  wise, 
what  they  shun  and  what  they  cleave  to. 

Remember  that  to  change  your  mind  and  to  follow  him  that 
sets  you  right,  is  to  be  none  the  less  the  free  agent  that  you 
were  befoie. 

Do  not  think  that  what  is  hard  for  you  to  master  is  impossi- 
sible  for  man;  but  if  a  thing  is  possible  and  proper  to  man, 
deem  it  attainable  by  you. 


THE  PARA  INDIARUBBER 
TK^¥.—HEl'F.A  BRAZILIEN- 
S/S— IN  ITS  NATI\E  FOREST 


ONE  OF  THE  ORIGINAL  RUB- 
BER    TREES     INTRODUCED 
INTO  INDIA  IN   1876 


H    A,  WICKHAM 


A    ROMANCE    OF    RUBBER 

By 
G.    SIDNEY    PATERNOSTER 

Rubber — tts  romance  mid  more  partinilarly  its  trairedy — has  been  cotinectcd  iviib  the  name  of 
G.  Sidney  Paternoster  since,  two  years  ago,  he  astounded  the  ivorld  ivitk  his  report  of  the  barbari- 
ties he  had  witnessed  in  the  rubber-grouing  fastnesses  of  the  upper  Amaxon  forests.  But  many 
years  before  Mr.  Paternoster  had  penetrated  the  South  American  rubber  country,  another  man  had 
been  there,  who,  by  his  daring  and  devotion,  had  conferred  a  great  benefit  upon  the  ii-orld.  It  is  of 
this  other  7nan  that  Mr.  Paternoster  here  tells;  of  the  sufferings  and  hardships  he  underwent  and 
the  tardy  and  inadequate  recognition  he  received,  which  make  the  story  intensely  dramatic.  The 
article  is  illustrated  ivith  pictures  dating  from  the  visit  of  this  first  man  and  with  some  later  and 
better  photographs  of  the  Upper  Amazon  natives  as  Mr.  Paternoster  found  them. — Editor's  Note. 


-^A'ERYBODY  has  heard  of  the 
great  rubber  plantations  of 
India,  in  which  are  invested 
hundreds  of  niilHon.s  of  pounds 
sterHng;  but  few,  comparatively, 
have    heard    of   the   man    whose   efforts 
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made  them  possible,  or  noted  recently 
the  recognition  that  was  made  to  him 
after  he  had  waited  for  it  for  thirty- 
five  years. 

Of  course  it  is  a  proud  day  for  any 
man    when    he    sees    his    visions    trans- 
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formed  into  realities — when  the  unsub- 
stantial fabric  of  his  dream  is  turned  into 
solid  concrete  fact,  visible  to  any  and 
every  eye  Still  more  gratifying  is  it, 
if  the  visionary  has  been  met  with  sneers 
and  jeers  when  first  he  strove  to  inter- 
est his  fellow-men  in  his  dream. 
This  is  today  the  position  of  ^v~^  ~'' 
W.  H.  Wickham,  the  man  who  gave    \- 


r 


new    industry    to    the 


this    great 
East. 

Having  brought  rubber  into  India  and 
endowed  the  whole  of  the  world  with  a 
steady  supply  of  one  of  the  most  useful 
raw  products,  and  having  added  enor- 
mously to  the  wealth  of  thousands  of 
people  who  have  never  heard  his  name, 
it  would  have  been  just  and  fair  that  he 
should  have  reaped  the  pecuniary  reward 
in  some  measure.  But  that  is  not  the 
way  the  world  treats  those  who  work 
for  the  general  welfare  rather  than  for 
themselves.  Wickham  is  not  numbered 
amongst  the  world's  millionaires.  He  is 
still  a  poor  man,  devoted  to  his  life-work 
of  wresting'  secrets  from  the  forests  of 
the  tropics.  Although  the  years  are 
creeping  upon 
him,  he  is  even 
now  engaged 
upon  one  of  his 
nature  -  quests 
in  the  Papuan 
forests,  as 
heedless  of 
danger  as  when 
he  took  his  life 
in  his  hand  in 
the  now  remote 
sixties  and 
started  on  the 
advent ur- 
ous  mission 
which  has  had 
such  remark- 
able results. 

On  New 
Year's  Eve. 
18  6  9,  he 
reached    St. 

Thomas,  outward  bound  on  his  way 
to  attempt  to  pass  up  the  Orinoco,  and 
when  its  head  waters  were  reached,  to 
cross  to  the  Rio  Negro  and,  drifting 
with  the  stream,  make  his  way  to  the 
Amazon.  As  he  stood  on  the  deck  of  the 
West  India  Mail,  the  unusual  sight  of  a 


The  .Irrow  in  the  Middle  of  the  Map  Points  to  the  Region 

FROM  Which  the  Original  Rubber  Plants  Were  Obtained  by 

H  .  A.  Wickham 


Leaf  and  Fruit  op  the  Hcvea  Braz'ilicnsis.  the  Rub- 
ber Plant  Brought  from  South  .■\merica  to  India 

by  Mr.  Wickham 

This  illustration  is  from  the  original  drawing  madu  by  the 

intrepid  discovLTor  himself. 


rainbow  at  night,  caused  by  the  brilliant 
rays  of  the  full  moon  falling  on  a  rain 
cloud,  gave  him  happy  augury  of  the 
success  which  was  to  be  his  when,  on 
September  3rd,  1870,  he  arrived  at 
Manaos. 

The  story  of  that  journey  is  one  long 
history  of  dogged  endurance  and  persist- 
ent determina- 
tion not  to  be 
beaten.  It  was 
a  long  fight 
against  every 
conceivable  ob- 
stacle, against 
climate,  against 
sickness, 
against  hunger, 
against  lack  of 
funds.  T  li  e 
route  lay 
through  the 
wettest  country 
in  the  world. 
In  the  "dry" 
season,  the  rain 
falls  every  day ; 
w  h  i  1  c  in  the 
wet  season,  it 
falls  all  day  as 
well  as  every 
day.  This  fact  in  no  way  prevented 
Wickham's  progress ;  wet  or  dry  he 
pushed    forward,    though    delays    were 


frequent.  Sometimes  the  enforced  stop- 
page was  due  to  the  desertion  of  Indians. 
Sometimes  his  canoe  was  wrecked  or 
provisions     ran     out.       Again     sickness 
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woukl  intervene  and  force  him  to  camp 
until  his  strength  returned  sufficiently 
to  enable  him  to  push  forward. 

Ultimately  these  tlelays  ate  so  dee])ly 
into  his  resources  that,  when  he  reached 
the  head-waters  of  the  Orinoco,  he  had 
to  cast  about  for  some  means  of  recruit- 
ing them,  in  order  to  continue  the  jour- 
ney. Accordingly,  he  obtained  the  serv- 
ices of  four  Indians  in  order  to  search 
the  banks  of  the  Orinoco  for  the  tree 
which  produces  the  "Para"  rubljer — 
then  known  as  the  'seringa" — with  a 
view  to  sending  it  for  sale  to  a  settlement 
further  down  the  river. 

At  that  time  the  tree,  which  produced 
the  indiarubber  of  commerce  was  not 
known  botanically,  though  its  product 
was  such  a  valuable  article  of  com- 
merce. Wickham  was  the  first  to  make  it 
identifiable.  He  pushed  on  up  the  river 
until  he  arrived  at  a  spot  where  the 
seringa  trees  were  plentiful  and  here  he 
camped  in  December — exactly  eleven 
months  after  the  commencement  of  the 
expedition.  In  that  camp  he  remained 
until  April  27th,  1870. 

The  constant  irritation  of  mosquitoes 
caused  his  feet  and  hands  to  swell,  and 
after  a  time  to  break  into  ulcers,  which 
would  not  heal.     Another  pest  was  the 


larva  of  a  gnat  which  burrowed  beneath 


the  skin,  and  which  made  their  presence 
felt  by  a  series  of  stabs  as  with  a  red- 
hot  needle.  There  was  game  in  plenty, 
but  ammunition  was  giving  out,  and  to- 
wards the  end  of  the  stay,  the  little  com- 
pany were  reduced  to  a  fish  diet.  There 
were  .scorjMons,  snakes,  and  tigers  to 
give  excitement  to  the  monotony. 

l'"inally  came  illness  almost  mortal,  and 
\\'ickham  records,  that  he  has  never  felt 
so  grateful  to  any  one  as  to  the  wife  of 
one  of  his  Indians  who,  when  he  lay 
prostrate  and  incapable  of  moving,  utter- 
ly unable  even  to  brush  away  the  swarm 
of  flies  which  settled  upon  him,  seeing 
his  condition,  passed  her  cool,  soft  hands 
over  liis  burning  brow  and  brushed  away 
the  plagues.  But  he  recovered,  returned 
to  the  settlement,  sold  his  rubber,  and 
once  more  set  out  for  his  destination,  in 
company  with  a  Venezuelan  trader. 

Three  days'  travel  up-stream  and  a 
portage  of  only  nine  miles  took  him  from 
the  Orinoco  waters  to  those  of  the  Rio 
Negro,  and  thence.- forward  the  difficul- 
ties disappeared,  though  narrow  escapes 
from  shipwreck  in  the  cataracts  and  sud- 
den tropical  storms  on  more  than  one 
occasion  nearly  brought  the  voyagers  to 
an  untimely  end. 
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One  of  the  principal,  if  not  the  chief 
fruits  of  this  journey,  was  the  informa- 
tion which  W'ickhani  obtained  about  the 
seringa  tree — now  universally  known  as 
the   Hct'ea  Braailiensis.     Wickham   had 
published    an    account   of    his    experi- 
ences,    in     which     ap- 
peared drawings  of  the 
tree  from  which  rubber 
was     obtained.      These 
drawings    attracted 
the  attention  of  Sir 
Joseph  Hooker,  the 
well  -  known   bot- 
anist,   who    was    at 
that    time    director 
of  the  world-famous 
gardens  at   Kew. 
\Vickham    had     also 
foreseen  the  commer- 
cial value  of  the  tree 
and    he    succeeded    in 
interesting     Sir     Cle- 
ments   Markham,    who 
was  then  in  the   India 
Office,   in   its  possibili- 
ties for  plantation  pur- 
poses and  ultimately  a 
commission   was   given 
to  Wickham  for  the  in- 
troduction  of   the   tree 
which  produced  the  true  "Para"  rubber. 

Unlike  most  official  commissions,  the 
conditions  were   free  from  reservations. 
Wickham  was  left  quite  unhampered  by 
instructions  as  to  ways  or  means.     He 
was   made    a    straight   offer,   that    if   he 
succeeded,  pay  would   follow  the  result. 
Kew  had  tried  to  obtain  seed  and  seed- 
lings but  had  failed  in  the  attempt.     Ac- 
cordingly Wickham,  who  had  again  re- 
turned to   Brazil  and   had   there  started 
planting   near    .Sal- 
tarem,  on  his  own 
account,    began    to 
cast    about    for 
means  of  fulfilling 
the  commission 
which  had  been  en- 
trusted to  him. 

Just  at  this  junc- 
ture the  few  Euro- 
pean planters  in 
that  remote  local- 
ity were  startled  by 
the  arrival  on  the 
Amazon  of  a  fully- 


equipped     ocean     vessel.      The     Inman 
Company    had    started    a    new    line    of 
steamships  "from  Liverpool  to  the  Alto- 
Amazon  direct",  and  the  Ainaconas  was 
the    first   of   these   ships   to   plough    the 
waters  of  the  great  river. 
An    invitation    to    dine 
with     Capt.     Murray, 
given  to  the  European 
planters      of      Sal- 
tarem,    marked    the 
arrival  of  the  Avia- 
zonas.      Wickham 
was  one  of  the  guests, 
and,  after  a  pleasant 
evening,    the    ship 
went  away  up-stream. 
A     little     later     news 
came    down    the    river 
that  the  two  super-car- 
goes   of    the    ship    had 
sold  all  the  trade-goods 
with  which  the  ship  had 
been     laden     and     de- 
camped with  the  money, 
leaving  the  captain  with 

Nam,!      r.    i  in    -.  >i  i  m    American  Rubber     jj-,    empty    ship    and    nO 

Followini;  Mr.  Wickham's  discovcrius.  camt-  chanCe    of    obtaining 

thi-'  dcvulopment  of  rubber  along  the  uppi-r  carSJO  for  the  llOmeward 
Amazon,  which  resulted  in  the  cruel  exploita-  o 

tion!of  Indians  of  these  types.  VOyagC. 

Here    Wickham    saw 
his  chance.     It  seemed  an  occasion  "to 
make  the  spoon  or  spoil  the  horn."     He 
had  no  cash  out  there  and  to  realize  on 
an  incipient  plantation  in  such  a  place  and 
situation  was  quite  out  of  the  question. 
Nevertheless,  he  boldly  wrote  at  once  to 
Captain  Murray,  chartering  the  ship  on 
behalf  of  the  Government  of  India,  and 
making    an    appointment    to    meet    him 
at    the    junction    of    the    Tapajos    and 
Amazon  Rivers  on  a  certain  date.    There 
was  no  time  to  be 
lost    if    the    cargo 
with  which  the  ship 
was  to  be  freighted 
was  to  be  secured. 
The     Hevea     seed 
was  even  then  rip- 
ening on  the  trees 
in  the  Monte  Alto 
— the  high  forest. 

Hurriedly  obtain- 
taining  an  Indian 
canoe,  Wickham 
posted  up  the  right 

{Continued  on  page  ^66) 


The  HriToTO  Dance  of  the  iNniANs  of  the  Up 

PER  .'\mazon 

This  ceremony  is  held  annually  durintr  the  few  weeks 

in  which  the  rubber  trees  are  resting. 


MAKING 


AN    END    OF    THE    CHINCH 
BUG    PEST 


By 
HARLAN    D.    SMITH 


T'S  a  \vell-l)clmvcil  chinch  bug;  that 
can    live    peaceably    t'li    a    Kansas 


Ifarni  nowadays.  Entomologists  at 
the  agricultural  college  of  that 
State  are  determined  to  do  away 
with  a  seventeen-million  dollar  annual 
loss  from  these  pests.  Merciless  meth- 
ods are  being  employed,  but  when  a 
shiftless  family  several  billions  strong 
hands  in  a  grocery  bill  so  huge,  well — the 
Kansas  farmers  are  agreed  that  drastic 
measures  are  needed.  And  the  college 
men  have  found  mighty  effective  ways. 
First,  and  perhaps  most  important  of 
all,  in  this  work  of  destruction,  is  the 
winter  burning  method.  When  Col. 
I'estiferous  Chinch,  Mrs.  Chinch,  and 
all  the  little  Chinches  had  settled  down 
for  the  winter  in  a  snug  bunch  of  grass. 
the  college  experts  set  fire  to  their 
winter  home  and  burned  it  down. 
With  it  went  the  Chinches — or,  at  any 
rate,  about  ninety-eight  per 
cent  of  them.  A  number 
of  tests  made  in  various 
parts  of  the  State  proved 
this,  particularly  in  Sumner 
county,  where  twenty-five 
square  miles  were  used  in 
one  experiment.  This  par- 
ticular area  was  chosen  be- 
cause the  farmers  in  that 
section  were  especially  wil- 
ling to  co-operate  with  the 
college,  and  the  bugs  were 
sufficiently  numerous  for  a 
good  test. 

A  number  of  counts 
made  by  investigators  for 
the  college  showed  that  in 
every  clump  of  grass  nearly 
one  thousand  bugs  were 
wintering.  In  November 
and  December  the  grass 
and  trash  in  this  twenty-five 


\ti  Ideal  Winter  Home  for 

l.(HX)  Chinch  Bugs 
Burn  it.  says  the  Kansas  Agricul- 
tural CoUeRe. 


mile  area  were  burned.  This,  counts 
showed,  killed  seven  hundred  and  thirty- 
eight  of  every  thousand  bugs.  The  rest 
were  exposed  to  the  winter  weather  which 
brought  the  mortality  to  nine  hundred 
and  eighty-four.  Thus,  fire,  supple- 
mented by  the  cold,  destroyed  ninety- 
eight  per  cent  of  the  bugs  that  went 
into  winter  quarters. 

In  a  few  instances  burning  could  not 
be  accomplished  because  of  obstinate 
land  owners  or  tenants.  Consequently, 
the  bugs  from  these  places,  with  others 
from  outside  the  territory  and  those 
few  that  survived  the  burning,  were 
the  ones  found  later  in  the  season  feed- 
ing and  reproducing  in  the  burned  area. 
\\'hen  the  bugs  appeared  in  the 
wheat  in  the  spring  they  were  six  to 
twenty  times  as  nurnerous  in  the  un- 
burned  district  as  in  the  burned  sec- 
tion. And  when  the  wheat  was  har- 
vested and  the  yields  fig- 
ured out,  it  was  found  that 
the  yield  of  the  burned  area 
averaged  more  than  two 
bushels  more  to  the  acre 
than  that  of  the  unburned, 
showing  that  a  saving  of 
about  seven  thousand  dol- 
lars was  effected  in  wheat 
alone.  In  the  burned  area, 
the  reduction  of  bugs  w^as 
so  great  that  no  corn  was 
killed  by  them,  while  in  the 
unburned  area  from  one  to 
forty  rows  standing  adja- 
cent to  wheat  were  sucked 
dry  and  destroyed. 

The  agricultural  college 
men  proved  conclusively 
that  fire  will  kill  the  bugs, 
but  to  get  all  the  farmers 
to  burn  their  fields  ana 
fence  rows  has  been  quite 


If  Kansas  Farmers  Will 
Burn  Thf.ir  Fence  Rows.  Pas- 
tures. Meadows,  and  Waste 
Pl.\ces.  They  Can  Save  Most  of 
THE  17  Million  Dollar  Loss  From 
Chinch  Bugs  Every  Year.  According 
TO  the  Experts  at  the  Kansas  State 
.Agricultural  College 


another  task.  For,  of  course,  if  Jones 
burns  his  grass,  and  Smith,  across  the 
road,  doesn't,  the  bugs  from  Smith's 
fields  will  come  over  and  kill  Jones's 
crops.  So  it's  co-operative  burning 
that  the  college  is  urging.  A  warning 
went  out  from  the  college  in  January 
of  this  year  that  unless  farmers  burned 


the  dead  grass  and  trash  on  their  farms 
there  would  be  a  serious  onslaught  of 
bugs  next  spring.  To  help  to  impress 
farmers  with  the  importance  of  this 
winter  treatment,  the  entomology  de- 
partment then  requested 
Governor  Stubbs  to  issue 
a  proclamation  asking 
farmers  to  set  aside  a 
week  for  a  state-wide 
"bug  killin'." 

But  suppose  a  bug  gets 
past  the  fires ;  suppose  he 
was  lucky  enough  to  make 
his  winter  home  in  a  field 
that  doesn't  get  the  torch  ? 
It's  only  a  reprieve.  His 
hardships  have  just  begun. 
Suppose,  for  instance,  the 
chinch  is  just  ready  to 
leave  the  stubble  for  a  hill 
of  luscious  green  corn 
right  across  the  fence 
row.  Patiently  he  sits 
down  to  wait  for  a  pair  of 
v/ings    to    grow,    when — 


With   This   Gasoline   Torch   the 
Bugs  Struggling  in  the  Dust  Fur- 
rows ARE  Burned 


.\  Clump  of 
UNCH  Grass 
URNED  Close 
Enough  to 
Destroy  95* 
OF  THE  Bugs 

bing  i  Along  comes  a  big  disker  and 
cuts  him  in  two,  or  buries  him  alive.  Or 
maybe  it  doesn't  kill  him. 
Maybe  it  so  alters  his  en- 
vironment that  he  decides 
not  to  wait  for  wings  to 
grow.  He  will  walk  to 
that  "green  hill  far  away." 
he  tells  himself,  and  he 
sets  out. 

Now  that  is  exactly 
what  the  bug  men  wanted 
Colonel  Pestiferous  to  do. 
That  is  the  reason  they 
disked  the  oats  and  wheat 
stubble — to  make  the  bugs 
migrate  on  foot  rather 
than  wait  for  wings.  For 
it  is  much  easier  to  trap 
a  bug  on  the  ground  than 
in  the  air.  Yes,  trap  is 
the  word.  Not  steel  traps, 
but   a   long,    deep   furrow 
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maile  by  a  lister.  In  the  bottom  of  tbis 
furrow  are  two  or  tbrcc  iiicbes  of  fine 
dust,  made  by  dragging-  a  log  lengtluvise 
along  tbe  furrow.  Just  let  tbe  luckless 
cbincb  get  into  this  once,  and  if  he 
doesn't  have  the  merriest  sort  of  time; 
if  be  doesn't  smother  to  death  rolling 
around  \\itb  bis  brethren,  another  at- 
I'empt  will  be  made  upon  his  life.  A 
man  with  a  gasoline  torch  will  be  along 
in  a  minute  and  put  an  end  to  his 
struggles. 

If,  perchance,  a  Providence  kind  to 
bugs  sends  a  rain  and  the  dust  furrow 
is  made  i)assable,  the  scientific  farmer 
has  another  resort.  It  is  a  smooth 
ridge  with  a  narrow  strip  of  tar  along 
the  top.  When  the  bugs  are  turned 
back  by  this  tar  line  they  are  trapped 
and  destroyed  in  post  holes  dug  at  in- 
tervals of  twenty  feet  along  the  side 
of   the    ridsfe.      "And    then,"    says    the 


bulletin  sent  out  from  the  college,  "if 
any  bugs  succeed  in  crossing  the  bar- 
rier and  gather  in  the  first  few  rows 
of  corn,  they  may  be  killed  by  spraying 
with  a  solution  of  eight  pounds  of 
whale  oil  or  laundry  soap  to  fifty  gal- 
lons of  water." 

Whoever  would  think  for  a  minute 
that  any  natural  bug  could  get  past  all 
the  other  contrivances?  lUit  some  of 
them  do,  occasionally,  and  this  last 
recipe  is  to  make  the  job  a  "clean"  one. 

"As  the  wheat  begins  to  ripen,"  the 
bulletin  goes  on,  "the  farmer  should 
watch  the  bugs  closely,  and  on  the  first 
indication  of  movement,  the  dusty  fur- 
row sliould  be  constructed,  if  dry  enough, 
and  the  back  furrow  should  be  thrown  uy 
and  made  compact.  The  back  furrow 
should  be  between  the  dusty  furrow  and 
the  field  to  be  protected.  The  tar  line 
should  not  be  run  unless,  owing  to  wet 


It  rodiiirc-s  little  effort  tn  make  a  dust  barrier  all  around  a  field.   A  \oe.  a  horse,  and  a  boy  will  do  it  in  a  very  short  time. 
The  log  must  be  dragged  back  and  forth  in  the  furrow  until  a  layer  of  dust  is  made  in  the  bottom. 


BY  EXAMINING  SEVERAL  BUNCHES  OF  GRASS  IN  A  FIELD,  IT  CAN  BE  LEARNED  IF  THE  BUGS 
ARE  THERE  IN   SUFFICIENT  NUMBERS  TO  WARRANT  BURNING 
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weather,    the    dusty    furrow    will    not 
hold  the  bugs. 

"When  the  wheat  has  been  cut,  the 
bugs  should  be  compelled  to  pass  with- 
out delay.  If  they 
are  slow  in  doing 
this,  the  field 
should  be  disked  to 
kill  any  grass  or 
weeds  that  might 
make  food.  Wliile 
the  bugs  are  pass- 
ing, there  must  be 
one  or  more  per- 
s  o  n  s,  depending 
upon  how  much 
barrier  is  to  be 
looked  after,  in  the 
field  con  s  t  a  nt  1  y, 
burning  those  that 
have  collected  in 
the  dusty  furrow, 
or,  if  the  tar  line  is 
being  used,  to  destroy  the  bugs  in  the 
post  holes.  The  bugs  in  these  holes 
may  be  killed  by  pouring  a  little  kero- 
sene over  them.  Watch  the  barriers 
for  any  accidental  breaks  and  repair 
them  promptly." 


This  is  the  Tar  Barrier 

It  is  madn  by  pourintr  a  thin  line  of  tar  alonp  the  top  of  a 

smooth  ridfio.    The  biijis  are  turned  back  when  they  try 

to  migrate  to  another  field  and  are  caught  and  destroyed 

in  post-hole  traps. 


The  number  of  days  during  which 
the  bugs  may  pass  depends  upon  the 
rapidity  with  which  the  food  in  the 
fields  they  are  leaving  is  exhausted. 
On  the  college 
farm  last  year,  the 
passage  of  the  bugs 
from  a  wheat  field 
did  not  continue 
longer  than  six 
days.  But  when 
they  passed  first 
from  barley,  then 
from  wheat,  and 
finally  from  oats, 
the  whole  period 
covered  about  three 
weeks.  But  it  cost 
the  college  only 
fourteen  cents  a 
rod  to  maintain 
two  hundred  and 
nineteen  rods  of 
dusty  barrier  for  those  three  weeks. 
And  the  bugs  were  kept  out  of  that 
field  entirely  by  this  simple  but  efficient 
method. 

How  would  you  like  to  be  a  Kansas 
chinch  bug? 


'God  may  forgive 
in  heaven  or  earth. 

sins  but 

awkwardness 

has 

no  forgiveness 

When  tillage  begins,  other  arts  follow, 
fore  are  the  founders  of  human  civilization. 

The 

farmers 

there- 

Mind  is  the  great  lever  of 
process  by  which  human  ends 

all  things;  human  thought 
are  ultimately  answered. 

is  the 

WANDERING  UP  AND  DOWN  IKRKGULAKI.Y  OVER  THE  ROUGH  COUNTKV   UF  TlIK  INTERIOR, 
PARTS  OF  THE   GREAT   BULWARK    ARE   STILL  INTACT 


CHINA'S    GREAT    WALL    WASTING    AWAY 


By 
MONROE    WOOLLEY 


CHINA'S  Great  Wall,  one  of 
the  wonders  of  the  aricient 
world,  is  gradually  wasting 
away.  The  process  of  decay 
is  nevertheless  very  slow,  a 
testimonial  to  the  thorough  methods 
of  the  builders  and  the  lasting  qualities 
of  the  material.  The  wall  was  built 
249  B.  c,  during  the  reign  of  the  Tsin 
dynasty.  Probably  there  isn't  a  similar 
work  of  this  mag- 
nitude, as  old  as 
the  wall,  in  exist- 
ence today. 

China's  Great 
Wall  is  capable  of 
rousing  big  emo- 
tions, for  when  one 
stands  on  a  moun- 
tain summit  and 
sees  the  wall  crawl- 
ing here  and  there 
at  irregular  angles 
like  a  huge  serpent 
over  m  o  u  n  t  a  i  n 
ranges  and  pene- 
trating into  dizzy 
valleys  as  far  as 
the  eye  can  reach, 
the  magnifi- 
cent  work  seems 
wliolly  beyond  the 
power  of  human 
hands. 

The    wall    seems 


to  have  no  end.  It  might  girdle  the 
earth.  The  fear  the  builders  had  for 
their  enemies  must  have  been  in- 
tense to  bring  about  all  the'  toil 
that  is  wrapped  up  in  this  crumbling  bar- 
rier, which  has  stood  through  cen- 
turies while  nations  have  come  into  being 
and  passed  away. 

The  engineers,  who  superintended 
the  hordes  who  worked  on  the  wall, 
mus''  have  been  re- 
markable men.  In 
those  days  they 
cared  little  for 
straight  lines  ;  sur- 
veying instruments 
were  evolved  many 
hundreds  of  years 
later.  There  were 
no  hungry  steam- 
shovels  to  eat  away 
mountain  sides ;  no 
hydraulic  dredges 
to  fill  deep  depres- 
sions ;  no  colossal 
machines  for  auto- 
matically mixing 
mortar ;  no  giant 
traveling  cranes  for 
lifting  massive 
boulders  into  place. 
The  supposition  is 
that  all  the  work 
was  done  with  the 
naked   hands,   with 


In  Many  Place.s  the  Wall  is  a  Venerable  Ruin 
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plain  brute  strength,  and  such  crude  de- 
vices as  the  men  of  that  age  could  im- 
provise. With  equipment  of  the  type  we 
are  using  at  Panama,  the  Chinese  might 
have  inclosed  their  whole  empire. 

The  Great  Wall  e.xtends  from  the 
coast  along  the  northern  boundary  of 
what  was  ancient  Cathay  to  the  west- 
ernmost province.  Since  the  acquisi- 
tion of  Mongolia,  the  stone  barrier 
stands  as  a  grim  relic  almost  in  the 
center  of  the  Empire.  There  are  sev- 
eral arms  or  branches  to  the  wall.  One 
of  these  runs  east  and  west  just  north 
of  Peking,  while  the  main  arm  to  the 
coast  extends  some  distance  still  fur- 
ther north  from  the  capital.  It  extends 
for  hundreds  of  miles  into  regions 
where  all  sorts  of  conditions  are  to  be 
met.  It  wends  its  serpentine  way 
across  barren  deserts,  mountains,  and 
lowlands — now  and  then  making  a 
break  for  rivers  crossing  its  path.  One 
of  these  is  a  twin,  or  double  river,  for 
many  miles,  and  it  is  said  that  it  has 
changed  its  course  nine  times  in  two 
thousand  five  hundred  years. 

China  is  notorious  for  her  lack  of 
roadways.  Even  to  this  day  the  re- 
mote regions  can  be  reached  only  on 
camels  or  by  boats  towed  up  stream, 
for  hundreds  or  thousands  of  miles,  by 


men  running  along  the  banks.  It  is 
claimed  by  some  that  the  top  of  the 
wall  was  used  as  a  thoroughfare,  espe- 
cially during  the  construction.  At 
places  on  the  southern  side  of  the  wall, 
graded  inclines  are  built  to  the  summit. 
These  might  have  been  used  for  driv- 
ing beasts  of  burden  to  the  top  of  the 
wall  for  trips  up  and  down  the  length 
of  the  structure,  while  the  work  was 
under  way. 

The  wall  is  not  high.  In  places  an 
American  atiilete  might  clear  it  with  a 
vaulting  pole  were  it  not  for  its  un- 
usual thickness.  At  regular  intervals 
are  formidable  stone  towers.  Here  no 
doubt  the  commanders  of  the  defend- 
ing legions  took  their  stations  when 
invaders  came  from  the  north. 

Undoing  a  task  sometimes  takes  as 
long  as  it  does  to  do  it.  It  took  many 
years  to  build  the  Great  Wall.  If  China 
ever  undertakes  to  tear  it  down  in 
order  to  meet  the  ideals  of  a  progres- 
sive republican  government,  the  job 
will  be  no  child's  play.  But  with  a  rail- 
road on  either  side  of  the  "fence",  and 
batteries  of  stone-devouring  steam 
shovels  going  night  and  day,  the  engi- 
neers might  succeed  in  destroying  in  a 
day  portions  that  it  took  years  to  build 
when  the  world  was  younger. 


A   B.\DLY  WASTED  SECTION  OF  CHINA'S  VAST  WALL 
The  ancients  who  built  this  unwittinsrly  vere  conserving  the  stone  as  building  material  in  the  twentieth  century. 
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THE  U.  S.  S.  NORTH  CAROLINA.   THE    HKST    OF   OUR    Vt.'-j^hLS    UFUN    W  HK  H   THh.  SKLF-SAL- 
VAGE  COMPRESSED-AIR  SYSTEM   WAS  INSTALLED  EXPERIMENTALLY 


TO     MAKE    WARSHIPS    UNSINKABLE 

By 
R.    G.    SKERRETT 


THE  menace  of  the  torpedo 
and  the  dangers  of  ground- 
ing have  been  greatly  mini- 
mized by  a  strikingly  in- 
genious self-salving  system 
which  the  Navy  Department  is  now 
installing  upon  the  biggest  of  its  bat- 
tlecraft. Within  some  limits,  this  in- 
stallation is  substantially  making  these 
ships  unsinkable,  and  even  the  casual 
layman  will  grasp  a  fair  share  of  this 
significant  departure  in  naval  archi- 
tecture. 

Commonly,  we  speak  of  this  era  of 
ours  as  the  age  of  electricity,  but  we 
have  another  inexhaustible  source  of 
energy  which,  in  its  way,  is  accom- 
plishing marvels:  this  is  compressed 
air.  It  is  this  medium  which  the 
Government  will  rely  upon  hereafter  in 
keeping  its  fighting  giants  afloat  after 
they  have  been  grievously  wounded 
below  the  waterline  through  one  cause 
or  another.  It  is  not  only  that  these 
vessels  shall  be  kept  from  foundering 
merely  because  of  the  money  outlay 
they  represent,  but  because  of  their 
vital  importance  to  the  maintenance  of 
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the  peace  of  our  homes  as  well  as  the 
safeguarding  of  the  many  hundreds  of 
lives  they  carry. 

Let  us  start  out  in  the  telling  of  our 
story  by  describing  a  simple  experi- 
ment which  will  give  you  the  basic 
principles  upon  which  this  air  pressure 
system,  in  its  several  applications, 
works.  The  diving  bell  is  a  virtual 
counterpart  of  an  inverted  tumbler 
submerged  and  so  arranged  that  air 
pumped  down  through  its  top — which 
would  be  the  normal  bottom  of  the 
tumbler — gathers  inside  of  it  until  the 
pressure  of  that  confined  air  slightly 
exceeds  that  of  the  enveloping  and 
intrusive  water.  When  this  state  is 
reached,  the  sea  is  forced  out,  and  it 
will  remain  excluded  as  long  as  the 
pressure  of  the  atmosphere  inside  of 
the  diving  bell  balances  that  of  the 
hydrostatic  pressure  without.  You  can 
prove  this  by  taking  a  tumbler,  boring 
a  small  hole  in  its  bottom,  and  con- 
necting thereto  a  tube  of  any  sort  and 
sealing  it  with  wax  so  that  the  joint 
will  not  leak. 

In    effect,    this    is   broadlv   what    is 
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being  done  to  the  watcr-tiglit  compart- 
ments of  our  fighting  ships,  so  that  if 
the  bottom  plating  becomes  torn  or 
ruptured,  each  wounded  division  can 
be  quickly  turned  into  a  more  or  less 
perfect  diving  bell,  depending  upon  the 
nature  of  the  injury.  The  system  is 
the  invention  of  W.  W.  Wotherspoon, 
who  has  turned  his  engineering  experi- 
ence as  a  sand-hog  into  a  number  of 
novel  directions.  One  of  the  admirable 
features  of  Mr.  Wotherspoon's  self- 
salving  installation  is  that  it  largely 
utilizes  existing  facilities  which  are  of 
necessity  built  into  the  modern  man-o"- 
war.  ,  His  ingenuity  lies  in  great  part 
in  putting  these  existing  apparatus  in 
the  way  of  do- 
ing a  vitally 
helpful  service 
in  an  emer- 
gency involv- 
ing the  menace 
of  foundering 
or  the  dreaded 
hazards  of  fire. 

From  the 
keel  up  to  a 
consider- 
able  height 
above  the 
water-line, 
every  compart- 
m  e  n  t  of  that 
g  r  e  at  steel 
honey-comb  is 
designed  to  be 
watertight,  and 
in  order  to  ven- 
tilate these  di- 
visions proper- 
ly and  to  pre- 
vent the  ac- 
c  u  mu  lat  i  on 
both  of  foul 
air  and  possibly 

explosive  gases,  an  extensive  system 
piping  carries  fresh  air  by  one  line  and 
draws  off  the  tainted  atmosphere  by 
another. 

All  of  this  piping  is  made  water- 
tight where  it  passes  through  decks  or 
bulkheads,  and  it  is  tested  to  withstand 
hydrostatic  pressure  equal  to  the  worst 
to  which  it  might  be  subjected  if  the 
A-essel  were  partly  flooded  and  deeply 
settled  below  the  normal  ,jad-line. 


These  pipes  are  the  conduits  by 
which  Mr.  Wotherspoon  leads  his  com- 
pressed air  into  the  various  compart- 
ments. The  source  of  supply  of  this 
air  is  the  compressors  with  which 
every  fighting  ship  is  equipped  for 
other  necessary  services.  All  that  is 
required  is  a  flexible  connection  which 
can  be  quickly  adjusted  for  the  pur- 
pose of  leading  the  air  from  its  source 
of  supply  into  the  pipes  normally  in- 
tended for  ventilation  only. 

Suppose  that  the  ship  has  hit  a  rock 
and  the  bottom  plating  has  been  torn 
open  throughout  one  of  the  compart- 
ments. Instantly,  the  sea  rushes  in 
and  fills  the  space,  and  unless  the  envel- 
oping structure 
is  especially 
strong  —  we 
have  learned 
too  forcibly 
how  this  is  not 
always  the  case 
—the  bulk- 
heads and  the 
overlying  deck 
slowly  yield 
and  other 
chambers  be- 
come flooded, 
and  the  vessel 
is  drawn  irre- 
sistibly further 
and  further 
into  the  greedy 
g r i ])  of  the 
waters. 

Now  what 
happens  under 
these  condi- 
tions when  a 
craft  is  equip- 
ped with  Mr. 
Wotherspoon's 
self-salving  ap- 
paratus ?  Immediately,  the  connection  is 
made  between  the  compressors  and  the 
ventilating  pipes  and  air  is  directed  not 
only  into  the  compartment  damaged 
at  first  hand,  but  into  the  surrounding 
and  neighboring  subdivisions  of  tiie 
ship,  and  here  is  where  the  cunning 
part  of  the  system  manifests  itself. 
Mr  Wotherspoon  distributes  his  air 
pressure  .so  that  the  damaged  space  is 
filled  with  the  heaviest  pressure,  those 
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contiguous  arc  filled  with  the  next 
lower  pressure,  and  the  next  series  of 
surrounding  divisions  are  charged  with  a 
still  lower  pressure. 

Without  going  into  finures.  it  is 
enough  to  know  that  the  steel  structiu^e 
lying  between  these  succeeding  ])res- 
sures  is  at  no  time  subjected  to  a 
greater  pressure  than  that  of  the  dif- 
ference between  ihe  two.  In  other 
words  this  is  a  matter  of  only  five 
pounds  to  the  square  inch,  and  is  really 
less  than  the  maximum  bursting  pres- 
sure the  bulkheads  and  decks  are  de- 
signed to  withstantl.  The  net  result 
of  this  is  that  the  surrounding  struc- 
ture absorbs  the  stresses  and  unites  in 
sustaining  the  damaged  compartment 
in  its  battle  with  the  intrusive  sea. 

All,   therefore,    that    is    necessar}'    is 


a  proper  condition  or  to  detect  weak- 
nesses and  to  correct  them  at  once. 

A  natural  development  of  this  water- 
excluding  installation  is  its  adaptation 
for  the  sujipression  of  fire.  Instead  of 
turning  coni])ressed  air  into  the 
affected  compartment,  as  we  have  de- 
scril)ed,  a  non-combustible  gas  is 
pumiced  into  tlie  space  where  the  con- 
flagration is.  This  gas  simply  smoth- 
ers the  flames,  chokes  out  the  fire,  and 
prevents  its  spreading.  Ordinarily,  a 
compartment  afire  would  be  flooded 
with  water  and  so,  too,  adjacent  com- 
partments would  be  filled.  This  might 
involve  the  needless  injury  or  destruc- 
tion of  stores  and  valuable  property. 
By  Mr.  Wotherspoon's  system,  how- 
ever, these  losses  are  reduced  to  a 
minimum — the  gas  will  not  harm,  and 
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that  the  air  in  the  damaged  area  shall 
be  equal  to  the  highest  pressure  of  the 
outlying  water  or  just  a  wee  bit  in 
excess  in  order  to  keep  the  latter  out 
from  the  underside  of  the  overlying 
deck  down  to  the  uppermost  edge  of 
the  hole.  To  increase  the  air  pressure 
after  that  would  be  useless  because  the 
air  would  then  escape  outboard  and  per- 
form no  useful  service. 

A  very  valuable  feature  of  this  equip- 
ment is  that  compartments  can  be 
tested  at  any  time  for  tightness  by 
using  air  instead  of  water,  which 
might  damage  stores  and  electrical  and 
other  apparatus.  The  hissing  air,  too, 
will  tell  just  where  the  leak  is.  This 
will  enable  a  commanding  officer  at  all 
times  to  make  sure  that  his  ship  is  in 


the  only  damage  would  be  that  due  to 
the  fire  before  it  is  suppressed.  The 
first  of  our  ships  to  be  experimentally 
equipped  in  this  manner  was  the  North 
Carolina.  Our  dreadnought,  the  Dela- 
ware, is  the  first  ship  since  to  receive 
this  installation,  but  all  of  the  latest 
of  our  battlecraft  under  construction 
now  will  be  so  safeguarded. 

The  logical  outcome  will  be  that  sea- 
going passenger  ships  will  be  made 
less  likely  to  sink  by  the  adoption  of 
this  means  of  self-salvage.  Of  course, 
it  is  not  likely  that  merchant  craft  will 
go  in  for  this  upon  the  extensive  scale 
employed  upon  big  naval  vessels,  but 
a  modification  would  be  ample  to  make 
quite  unlikely  a  disaster  like  that  of  the 
Titauie. 
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WORTH  HIS  WEIGHT  IN 

GOLD— NOTE  THE  SILVER 

TIP  OF  THE  TAIL 

The  world  record  price  lor  a  silver 

fox  skin  is  $3,000;  live  silver  foxes 

have  Sold  at  $30,000  a  rair.     This 

species  is  very  bard  to  rear. 


CANADA    SEES    MILLIONS    IN    FOX 

FARMING 


By 
ROBERT    H.    MOULTON 


AT  the  present  price  for  silver-black 
/%        fox  skins  a  man  possessing  a 

/  \       source    of    supply    would    be- 

/"""^  come  a  millionaire  in  a  few 
^  JL  years.  Here,  therefore,  is  a  real 
legitimate  "  Wallingford"  enterprise  which 
opens  a  field  of  industry  that  seems 
destined  to  become  one  of  the  best  paying 
businesses  on  the  North  American  con- 
tinent. The  scheine  is  nothing  more  nor 
less  tHan  the  raising  of  silver-black  foxes, 
and  it  has  reached  the  stage  where  it 
may  be  regarded  as  an  addition  to  the 
already  long  list  of  occupations. 

The  scene  of  this  new  gamble  is 
Eastern  Canada,  and  it  beats  the  mining 
game  for  excitement.  Fox  raising  has 
become  a  craze ;  men  of  wealth  are  heav- 
ily concerned  in  it,  and  the  little  fellows 
are  trailing  along,  hoping  for  some  of  the 
crumbs. 

The  Province  of  Prince  Edward 
Island,  which  has  long  had  tlie  name  of 
the  "Garden  of  the  Gulf",  and  has  been 
famous  for  its  oats,  has  been  turned 
practically  into  one  vast  fox  ranch,  and 
land  in  Nova  Scotia,  New  Brunswick, 
and  Quebec  is  being  requi/!tioned  for  the 
new  venture.  The  final  object  of  it  all, 
of  course,  is  to  market  the  pelts,  but  no 


one  has  dared  to  kill  a  fox  for  market 
in  the  last  two  years.  The  world  record 
price  for  a  silver  fox  skin  is  $3,000, 
whereas  the  last  recorded  price  for  live 
silver  foxes  was  $30,000  a  pair. 

Aside  from  the  beauty  of  the  silver- 
black  fox  fur,  its  rarity  has  helped  to  keep 
the  price  up.  The  market  reports  show 
that  the  average  production  for  the  past 
ten  years  has  been  less  than  one  hun  Jred 
pelts  a  year,  and  many  of  these  skins 
have  been  imperfect.  The  problem,  there- 
fore, for  raising  and  breeding  in  captivity 
such  valuable  animals  is  one  that  has 
exercised  the  mind  of  many  an  expert 
trapper  and  student  of  the  wild.  Owing 
to  their  extreme  sensitiveness,  silver 
foxes  are  very  difficult  to  rear,  notwith- 
standing their  hardiness. 

A  perfect  skin  has  a  foundation  of  jet 
black,  with  a  sprinkling  of  hairs  on  the 
back  and  rumps  which  are  silver  gray 
for  a  portion  of  the  distance  between  the 
root  and  the  tip  of  the  hair.  The  ex- 
tremity of  the  tail  is  always  pure  white. 
The  brilliancy  and  sheen  of  a  fine  pelt 
give  it  a  notable  richness.  In  fact,  it  has 
been  estimated  by  furriers  that  if  black 
fox  skins  were  as  plentiful  as  those  of 
the  red  fox,  they  would  still  command 
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from  $20  to  $100.  while  red  fox  skins 
are  quoted  in  eiirreiit  coinincrcial  price 
lists  at  $5  to  $S  for  ordinary  specimens, 
and  from  $12  to  $13  for  those  of  Prince 
Edward  Lsland.  Tiic  cost  of  enough  raw- 
skins  to  make  a  fur  coat  may  be  guessetl. 
when  it  is  stated  that  the  average  weight 
of  a  liealthy  animal  is  only  eleven  or 
twelve  poimds. 

The  start  of  the  new  industry  began  in 
this  way:  About  twenty-five  years 
ago  Charles  Dalton  of  T 
n  i  s  h,  1'  r  i  n  c  e  E  dw  arc! 
Island,  secured 
pair  of  silver-blacl 
foxes  that  had  been 
captured  on  t  li  e 
Island,  and  tried  to 
breed  them  in 
floored  buildings, 
'but  he  was  not  very 
successful.  He  gave 
one  of  his  whelps  to 
Robert  O  u  1 1  o  n  of 
Alberton.  Prince  Ed- 
ward Island,  who  bega 
to  raise  them  out  of  doors 
in  pens  about  seventy-five 
feet  square.  This  provec 
to  be  the  proper  method 
and  soon  the  two  men  were 
making  a  fortune  out  of 
the  business.  The  neigh- 
bors noticed  that  Dalton 
and  Oulton  were  becoming 
rich,  but  for  a  long  time 
they  kept  the  secret  of  their  success  in 
raising  foxes,  and  allowed  no  one  to  go 
near  the  pens.  Their  secret  could  not  be 
concealed  always  and  after  a  time  others 
began  to  start  fox  ranches. 

.■\s  the  science  of  breeding  became 
established,  the  tremendous  possibilities 
of  fox  ranching  appealed  to  the  specu- 
lative tendencies  of  the  "Islanders."  and 
the  industry  advanced  at  a  great  pace. 
The  island  supply  of  wild  foxes  was  soon 
exhausted,  and  the  word  was  passed 
through  the  Northern  woods  that  a 
silver-black  fox  trapped  alive  was  worth 
many  trapped  dead. 

At  present  nearly  1,000  foxes  are  kept 
in  pens  on  the  farms  of  the  island.  At 
least  600  of  them  are  of  the  genuine 
silver-black  variety.  They  are  not  to  be 
.slaughtered  and  the  pelts  sent  to  London, 
which  is  the  great  clearing  house  of  the 
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Duke  of  Connaught  (in  unifornil 
and  the  Frincess  Patricia  (at  his 
left)  visiting  the  fox  kennels  on  St. 
Patrick's  Ranch.  Prince  Edward 
Island. 


fur  trade.  They  are  to  be  nurtured  care- 
fully, awaiting  a  market  from  men  eager 
to  get  into  the  new  game.  Dead,  their 
pelts  would  bring  close  to  $1,000,000. 
Their  value  as  breeders  at  the  present 
way  things  are  going  is  more  than 
$4,500,000. 

Tlie  silver-black  fox  in  captivity  has  had 
tiie  a])proval  of  royalty.  The  Governor 
General,  tlie  Duke  of  Connaught,  and  liis 
daughter,  the  Princess  Patricia,  in 
tour  of  Canada  last  suni- 
;r,  made  special  visits  to 
ranches  owned  by  Dr. 
\lexander  MacNeill  at 
Summer  side,  Prince 
Edward  Island.  One 
of  Dr.  MacNeill's 
new  r  a  n  c  h  e  s  was 
f(irmally  named  St. 
Patrick  by  the 
Princess.  Describ- 
ing his  part  in  the 
industry  Mr.  Mac- 
Neill said : 

Three  years  ago,  with 
two  partners.  Allen  and 
Saunders,  I  started  to  raise 
silver -black  foxes.  We 
bouglit  one  pair  of  voung 
silver-blacks  for  $4,000, 
but  they  didn't  breed  that 
year.  The  fallowing  year 
we  bought  five  and  a  half 
pairs  at  from  $4,000  to 
$6,000  a  pair.  We  raised 
fifteen  young  foxes  that  year  and 
sold  them  all  the  way  from  $5,000  to 
$10,000  a  pair.  There  are  from  two  to 
eight  whelps  in  a  litter,  but  rarely  more 
than  seven. 

"We  have  now  in  St.  Patrick's  Ranch 
fourteen  pairs  of  silver-black  foxes. 
These  are  of  the  highest  value  as  breed- 
ers. It  is  really  difficult  to  say  just  what 
they  are  worth,  ^^'e  have  two  or  three 
pairs  that  we  would  not  part  with  for 
any  amount  of  money,  and  they  are  cer- 
tainly worth  at  least  $30,000  a  pair.  We 
would  not  kill  any  foxes  for  their  fur 
while  there  is  such  a  demand  for  breed- 
ing purposes,  and  the  demand  is  rapidly 
increasing  in  different  parts  of  the  world, 
especially  in  Russia.  We  expect  that  the 
demand  will  continue  to  increase  for 
several  years. 

"St.    Patrick's    Ranch    is    within    two 
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miles  of  my  home  in  the  city  of  Summer- 
side.  Our  ranch  is  five  hundred  and 
fifty  feet  long  and  three  hundred  and 
thirty  feet  wide,  and  is  situated  in  a 
forest  of  soft  and  hard  wood.  Outside 
of  the  inclosure  we  dug  a  trench  two 
feet  wide,  and  filled  it,  with  small  pieces 
of  wood  cut  from  underbrush,  down  to 
hard-pan  earth  about  three  feet  below 
the  surface  of  the  ground.  Next  we 
erected  a  fence  of  strong  wire  with  a 
two-inch  web.  This  fence  extends  from 
three  feet  below  the  surface  of  the  earth 
at  the  bottom  of  the  trench  to  eleven 
feet  above  it. 

"The  fence  is  attached  to  posts  ten 
feet  apart.  We  nailed  boards  five  inches 
wide  and  two  inches  thick  to  the  tops  of 
the  posts,  and  to  these  boards  we  nailed 
a  wide  flange  of  wire  which  turns  in. 
This  is  to  prevent  the  foxes  from  jump- 
ing out. 

"A  sort  of  hallway  extends  the  whole 
length  of  the  ranch  through  its  center, 
and  the  cages  are  situated  on  both  sides 
of  the  hall.  Each  cage  is  forty- four  feet 
long  and  thirty  feet  wide,  and  each  har- 
bors one  pair  of  foxes.  There  are  two 
wire  screens  between  the  cages,  or  pens, 
made  of  one-inch  web,  and  a  three-inch 
space  between  the  screens,  so  that  the 
animals  can  not  get  their  paws  through 
and  injure  one  another.  There  is  also 
a  two-inch  plank  set  edgewise  into  the 
ground  and  firmly  cemented  at  the  bot- 
tom, so  that  the  foxes  can  not  burrow 
out. 

"We  feed  our  fo.xes  twice  a  day  on 
beef,  and  twice  a  week  on  milk.  The 
cows  which  furnish  the  milk  and  the 
animals  which  supply  the  meat  are  all 
submitted  to  the  tuberculin  test  to  avoid 
the  possibility  of  the  animals  contracting 
tuberculosis.  The  foxes  also  have  biscuit 
and  milk  twice  a  week  and  raw  egg  once 
a  day.  The  adults  get  one-quarter  of  a 
pound  of  beef  at  a  feeding.  The  whelps 
live  on  milk  and  biscuit,  chiefly  their 
mothers'  milk." 

Another  big  ranch  in  Prince  Edward 
Island  is  Park  Farm  Ranch,  which  has 
been  financed  by  men  who=j  previous 
activities  were  centered  in  department 
stores.  This  ranch  now  holds  about 
$200,000  worth  of  silver-black  foxes. 

The  ranch  consists  of  five  acres  of 
hardwood  grove  on  a  hillside  overlooking 


the  Summerside  harbor.  The  grove  is 
inclosed  by  a  board  fence  twelve  feet 
high.  The  timber  is  birch,  beech,  maple, 
and  a  little  spruce.  The  soil  is  the  ordi- 
nary red,  sandy  loam  common  to  the 
island,  and  furnishes  the  dry,  clean 
ground  in  which  the  fox  delights  to  bur- 
row. A  bewildering  maze  of  special  fox 
netting  divides  the  grove  into  thirty  runs 
or  warrens.  In  the  center  of  each  war- 
ren is  the  breeding  kennel,  which  is  con- 
structed on  scientific  lines  that  experi- 
ence has  taught  is  the  most  advantageous. 
Provision  is  made  to  keep  the  dog  foxes, 
or  males,  in  separate  enclosures  at  times 
when  their  presence  would  be  too  dis- 
turbing to  the  growing  young. 

Nothing  that  will  prevent  mishap  to 
the  baby  foxes  has  been  overlooked  in 
building  these  kennels.  The  entrance  is 
by  a  covered  runway  from  the  ground. 
The  interior  is  divided  into  two  compart- 
ments. The  outer  compartment  is  the 
mother  fox's  sitting  room,  and  the  inner, 
her  bedroom.  The  bedroom  has  a  slop- 
ing interior  roof  and  a  round,  high  en- 
trance. Inside,  the  bottom  is  rounded,  like 
a  bowl,  with  sufficient  depth  to  keep  the 
little  foxes  from  falling  out  before  their 
eyes  are  open.  The  bedroom,  usually 
called  the  nest,  is  interlined  with  pulver- 
ized cork  to  keep  out  dampness,  and  is 
surrounded  by  air  chambers  for  ventila- 
tion. 

There  is  a  certain  amount  of  ingenuity 
in  keeping  the  wily  fox  safely  within  an 
inclosure.  The  warren  inclosures  are 
made  by  a  specially  prepared  heavy  net- 
ting, and  for  some  distance  above  the 
ground  and  down  to  the  subsoil  there  is 
a  closer  barricade.  In  building  the  in- 
closures, trenches  about  five  feet  deep 
are  dug,  planks  are  placed  on  edge  or 
cement  set  in,  the  wire  is  built  perpen- 
dicularly from  this  base,  and  the  surface 
earth  packed  in  again.  When  Mr.  Fox 
starts  on  his  burrowing^,  he  goes  down 
as  far  as  the  hardpan  and  finds  the  resist- 
ance of  wire  all  the  way  along  the  bounds 
of  his  inclosure.  He  soon  discovers  that 
there  is  no  underground  way  out  and 
thereafter  confines  his  sub-surface  wan- 
derings to  the  center  of  the  inclosure. 

If  a  fox  should  escape  from  his  war- 
ren, say  at  feeding  time,  when  the  keeper 
may  carelessly  leave  the  gate  open,  he 
will  encounter  a  wire  hazard  that  sur- 
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romuls   the  entire   ranch ;   and   allhuuj;li 
this  is  not  as  carefully  constructed  as  the 
individual  inclosurcs.  it  serves 
to  keep  the  fox  Inisy  until  his 
absence  is  discovered   and   he 
is  recaptured. 

Men  all  over  Eastern  Can- 
ada are  figuring  on  fox  profits. 
Those  who  haven't  foxes 
figure  what  would  happen  if 
they  could  only  find  the  price 
of  a  pair.  Just  suppose  one 
did  have  a  pair !  In  one  year, 
with  hick,  they  would  produce 
a  litter  of  from  three  to  seven. 
The  second  year,  by  cross- 
breeding and  exchange  with 
other  breeders,  this  number 
would  be  increased  to  about 
twelve.  The  third  year  would 
show  thirty-si.x  in  his  pens, 
and  if  luck  kept  up  there 
would  be  110  at  the  end  of  the  fourth 
year.  Five  years'  breeding  and  e.xcl'iange 
might  bring  the  number  up  to  330,  and 
six  to  nearly  1,000.  Then  he  would 
be  worth  more  than  $7,000,000  if  the 
]:>resent  prices  were  maintained  and  the 
quality  of  the  foxes  was  of  the  highest. 

Foxes  breed  but  once  a  year  and  are 
generally  believed  to  be  monogamous. 
They  mate  the  first  season,  when  less 
than  a  year  old,  and  may  continue  to 
breed  until  they  are  ten  years  old.  The 
care  which  breeders  take  to  keep  the 
foxes  free  from  outside  disturbances  in 
the  mating  period  is  the  result  of  costly 
experience.     Once  the  young  have  their 


A   Kehpkr   and    Two 

\0UNG    blLVER-Bl.ACK 

Foxes  on  St.  Pat- 
rick's Ranch 


eyes  open,  which  is  from  nineteen  days 
to  a  month  after  birth,  there  is  not  much 
danger.  15efore  that  time,  if 
the  mother  fox  suspects  dan- 
ger, she  will  move  the  whel]5s 
about  continually  until  they 
are  badly  injured  or  die  of 
exposure. 

The  wise  fox  farmer  ar- 
ranges to  leave  the  foxes  very 
nnich  alone  at  whelping  time. 
A  plentiful  supply  of  food 
has  been  ]>ut  in  the  pen  in 
advance  and  he  sees  to  it  that 
no  prying  persons  get  within 
soun<l.  For  weeks  he  is  in  a 
state  of  exquisite  expectancy. 
He  may  only  guess  how  many 
foxes,  which  he  may  sell  later 
for  from  $10,000  to'  $30,000  a 
pair,  are  in  the  new  litter. 
When  the  pups  are  from  four 
to  six  weeks  old  they  begin  to  come  out 
and  play,  and  from  a  safe  post  of  obser- 
vation he  may  attempt  to  count  them  and 
appraise  their  merits.  But  he  will  not  suc- 
ceed very  well,  for  not  all  of  them  come 
out  at  once.  They  keep  running  in  and 
out,  with  the  father  constantly  on  guard, 
ready  to  let  loose  sharp  yelps  of  warning 
if  danger  threatens. 

.■\fter  two  months  the  farmer  regards 
the  litter  as  safe.  He  may  take  the  pups 
from  the  mother  or  leave  them  for  the 
full  six  months  which  they  will  nurse  if 
left  alone.  The  little  foxes  are  easy  to 
wean,  taking  to  bread  and  milk  with  all 
the  aviditv  of  a  human  baby. 


Most  people  judge  men  only  by  success  or  by  fortune. 

A  man  who  is  ungrateful  is  often  less  to    blame  than   his 
benefactor. 

The  true  way  to  be  deceived  is  to  think  oneself  more  know- 
ing than  others. 


MAROONED     AT    MIDWAY    ISLAND 


WHEN   A   HUNDRED   PARROT  FISH   HAVE  BEEN  SHUT.  THEV   ARE  TAKEN  TO  THE  COOK 

By 
JESSE    BROWN 


ON  a  patch  of  coral  sand 
seven  feet  above  the  water, 
twenty  men  and  one  woman 
— and  a  baby — tend  the 
Pacific  cable  and  keep  open 
communication  between  two  continents. 
They  call  the  sand  heap  Midway 
Island,  because  it  lies  3,300  miles  from 
San  Francisco,  and  4,000  miles  from 
Manila. 

Captains  of  passing  ships  won't  ven- 
ture within  fifty  miles  of  the  island, 
because  they  fear  an  eighteen-mile  reef 
that  surrounds  it,  but  once  in  three 
months  a  little  two-masted  schooner 
brings  supplies  from  Honolulu.  1,200 
miles  to  the  east.  When  the  weather  is 
good,  the  schooner's  skipper  drops 
anchor  a  mile  or  two  off.  and  if  the 
islanders  wish  to  come  and  get  their  let- 
ters and  provisions,  he  won't  stop  them. 
The  island  is  one  and  a  half  miles 
long,  and  half  as  wide.  About  ten  times 
around  it  would  be  a  good  Marathon 
course.  The  coral  formation  is  of  such 
dazzling   whiteness  'that   the   inhabitants 


must  wear  dark  goggles.  They  look  as 
if  they  might  be  studying  for  the  Nobel 
prize  for  scientific  research,  but  they 
can't  make  even  a  radish  grow  on  their 
island.  There  is  some  bunch  grass, 
though. 

The  elements  have  made  sand  of  the 
coral,  and  during  the  winter  months 
typhoons  threaten  to  blow  away  the 
island,  or  wash  it  into  the  ocean  with 
fifty-foot  breakers  that  pound  over  the 
reef,  sending  spray  high  in  the  air. 

Those  on  the  island  are  Superintendent 
Daniel  RTorrison,  his  wife  and  their  baby 
boy ;  six  cable  operators,  one  physician, 
a  stationary  engineer,  a  batteryman,  and 
ten  Chinese  and  Japanese. 

The  si.x  operators  transmit  all  the  dis- 
]3atches  that  cross  the  Pacific  between 
America  and  the  Philippines.  Japan  and 
China.  They  work  in  shifts  of  six  hours, 
and  the  business  of  two  hemispheres 
passes  through  a  copper  wire  no  larger 
than  a  match.  Its  protective  sheath  and 
insulation  resemble  a  garden  hose. 

When  it  is  day  in  America,  lamps  are 


MAIN   BUILDINGS  ON   MIDWAV  ISLAND 
The  coral  strand  is  dazzling  white. 
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THE  ALBATROSS.  ONE  OF  THE   DENIZENS  OF 

LONELY    MIDWAY  ISLAND 

Thi'  wings  of  this  bird  often  strctcli  to  six  f<;et. 


burning  in  the  Orient.  This  cau.ses  a 
flood  of  business  in  only  one  direction 
at  a  time,  but  in  emergencies  the  cable 
may  be  operated  "duplex" — which  means 
that  over  the  one  wire  dispatches  can  be 
sent  simultaneously  in  each  direction 
withdut  causing'  a  collision. 

Owing  to  the  great  distance,  7,300 
miles,  San  Francisco  cannot  send  direct 
to  Manila.  Manual  relay  stations  have 
been  established  at  Honolulu,  2,100 
miles:  Midway  Island,  1,200  miles; 
Guam  Island,  2,600  miles,  thence  to 
Manila,  1,400  miles.  Communication, 
however,  is  almost  instantaneous  be- 
tween San  Francisco  and  Manila,  for  as 
the  tape,  with  its  serried  characters, 
unwinds  noiselessly  before  the  operator, 
he  sends  its  message  to  the  next  station. 
From  ^Manila,  one  cable  leads  direct  to 
Tokio ;  the  other  to  Shanghai. 

Because  the  Pacific  cable  is  owned  by 
Americans,  it  touches  only  American 
territory,   and   for  the   same   reason,   all 


of    these ;    the 
occupy  another ; 


superintendent's  family 
the  chemical  battery  for 
the  cable  is  housed  in  a  third,  and  the 
Japanese  and  Chinese  have  declared  an 
armistice  in  a  fourth. 

The  staff  house  completes  the  list.  It 
contains  a  room  for  each  of  the  white 
men,  except  the  superintendent ;  a  mess 
room,  a  billiard  room,  a  library,  and  a 
music  room.  In  this  building  are  com- 
prised the  winters'  recreations.  With 
not  a  vessel  passing  within  sight,  and  a 
continual  roar  of  wind  and  breakers,  the 
men  sometimes  wish  they  could  throw  up 
the  job,  and  harness  up  a  pair  of  dolph- 
ins, like  tlie  fellow  in  Arabian  Nights. 

But  cable  employes  are  like  soldiers. 
When  they  enter  the  service,  they  sign 
an  agreement  to  work  for  five  years,  and 
their  pay  increases  with  length  of  serv- 
ice. When  transferred  from  London  or 
New  York  or  San  Francisco  to  roast  in 
the  Fiji  Islands,  freeze  in  Alaska,  or  be 
marooned  on  a  bit  of  coral  in  the  ocean. 


MIDWAY   CABLE  STATION  IS  A  LONE  ISL, 
Here  Pacific  cablegrams  are  relayed  to  Manila, 


AND  3.300  MILES  FROM  SAN  FRANCISCO 
The  island  stands  seven  feet  above  water. 


employes,  except  Orientals,  must  declare 
their  intention  of  becoming  American 
citizens.  As  most  cable  men  are  English- 
born,  this  order  has  gained  citizens  for 
Uncle  Sam. 

From  November  to  .'Vpril.  hurricanes 
of  sand  confine  the  men  closelv  to  five 


buildings. 
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The  cabling  is  done  in  one 


they  must  do  their  cussing  behind  a  lum- 
ber pile  or  on  top  of  a  building. 

The  company  does  its  best,  though,  to 
make  such  lonely  stations  attractive.  At 
Midway  there  is  a  substantial  cash  allow- 
ance made  to  each  man  above  his  regular 
rating ;  his  food  costs  him  nothing,  and 
servants    keep    his    room    in    order    and 
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wash  his  clothes.  He  may  buy  tobacco 
and  a  very  Hniited  amount  of  beer  from 
the  superintendent,  who  is  constable  and 
police  magistrate.  No  one  else  will  ac- 
cept his  money. 

So,  there  is  hardly  a  better  place  for 
a  man  who  wishes  to  keep  his  pay  en- 
velope sealed.  Most  of  the  men  average 
$1,500  a  year,  or  more,  and  about  $1,300 
of  it  is  left  untouched.  If  a  man  cares  to 
remain  on  the  island  five  years,  he  can 
pile  up  $7,500  to  his  credit,  which  is 
somewhat  better  than  the  average  man 
does  in  a  lifetime  with  a  similar  salary 
in  a  city.  Also,  the  cable  man  would 
have  accumulated  a  five  months'  vacation 
for  a  honeymoon  with  the  girl  he  had  left 
behind. 

The  present  su])erintendent  has  held 
his  position  since  the  cable  was  landed 
there  ten  years  ago.  He  is  a  genial, 
good-natured  man  who  claims  to  like  the 
island  life.  Besides,  he  is  Scotch,  and 
no  one  has  ever  asked  him  how  much 
he  has  saved  against  a  misty  day,  or 
when  he  is  going  to  move. 

The  list  of  summer  amusements  on 
Midway  makes  it  seem  like  a  pleasure 
resort,  especially  as  the  men  wear  white 
duck  suits.  There  is  swimming,  boating 
in  the  lagoon,  tennis — and  fish  shooting. 
The  fish  most  often  hunted  is  the  parrot, 
so  named  not  because  of  its  conversa- 
tional powers,  but  for  its  color  and  beak. 


The  sportsman  walks  otit  on  the  reef 
until  the  water  reaches  above  his  knees, 
then  as  the  brilliant-hued  fish  slowly 
circles  about  him,  he  fires.  The.  water 
deflects  the  shot,  but  the  concussion  stuns 
the  fish,  and  it  is  bagged.  When  the 
hunter  has  about  a  hundred,  he  stops 
firing  and  turns  them  over  to  the  Chi- 
nese cook. 

There  are  thousands  of  sea  birds  on 
the  island,  but  they  are  so  tame  there  is 
no  sport  in  shooting  them,  and  the  meat 
is  not  palatable.  A'batross,  great  birds 
whose  wings  stretch  to  six  feet,  nest 
there  in  great  numbers,  and  are  as  tame 
as  chickens. 

A  temperature  that  hovers  for  months 
around  the  ninety-mark  in  the  summer 
makes  swimming  delightful.  The  water 
in  the  lagoon  is  placid,  and  the  few 
sharks,  being  of  the  hammerhead  vari- 
ety and  not  more  than  ten  feet  long,  do 
not  bother  the  men.  Neither  do  the  men 
bother  them,  though  it  is  said  that  on 
the  mainland  many  a  shark  has  been  cut 
up  in  halibut  steaks. 

Boating  is  much  enjoyed  in  summer, 
but  the  fierce  gales  of  winter  almost  put 
a  stop  to  it.  Yet  not  quite,  for  when  the 
barkentine  Carrollton  piled  up  on  the 
reef  New  Year's  Day  in  1907,  ten  cable 
men  put  to  sea  in  an  open  rowboat,  and 
though  the  boat  was  almost  swamped, 
the  men  aided  the  crew  to  make  shore. 


CATERPILLARS    THAT    FLY 

By 


C 


RENE     BACHE 


\N  a  caterpillar  fly? 

It    sounds    like    an    absurd 
question !     It  might  be  taken 
for  a  "catch  query" — the  an- 
swer, presum/oly,  being  that 
fly,  certainly,  after 


becoming  a 


it  could 
moth. 

But,  as  a  matter  of  fact,  this  is  not  the 
true  answer  at  all :  for  it  has  been  dis- 
covered very  recently  that  the  caterpillars 
of  the  gipsy  moth — the  very  larva;  them- 
selves— are  able  to  fly,  and  do  actually 


fly, 


over  long  distances. 


Indeed,  the  scientists  engaged  in  in- 
vestigating the  gipsy  moth  problem  are 
now  satisfied  that  it  is  by  this  means,  with 
the  help  of  the  wind,  that  the  most  pest- 
iferous of  all  known  insects  chiefly 
spreads. 

But  how  ?  A  caterpillar  has  no  wings. 
By  what  means,  then,  can  it  fly? 

The  answer  is  that  wings  are  not  at 
all  in  question.  The  cateVpillar  of  the 
gipsy-moth  is  provided  with  a  set  of  bal- 
loons, to  keep  it  aloft,  and  the  breeze 
does  the  rest. 


One  sees  a  son  of  sunny  Italy  on  a 
street  corner  holding  in  his  hand  the 
strings  which  detain  two  score  or  more 
of  balloons.  It  is  easy  to  imagine  that  if 
he  weighed  one-twentieth  of  his  actual 
avoirdupois,  and  a  fairly  strong  breeze 
were  blowing,  he  might  be  wafted 
through  the  air,  eventually  landing  many 
miles  from  where  he  started. 

The  situation  of  the  caterpillar  is 
exactly  similar.  Recent  examination  of 
the  gipsy-moth  larva  has  disclosed  the 
surprising,  and  hitherto  unimagined,  fact 
that  a  number  of  hairs  spring  from  its 
back,  which  are  provided,  near  their 
bases,  with  spherical  bulbs,  supposed  to 
be  filled  with  a  gas  quite  possibly  lighter 
than  air.  These  hairs  are  called  "aero- 
static hairs",  and  the  bulbs  are  designated 
as  "aerophores",  or,  in  plain  language, 
air-floats. 

Here,  then,  is  the  solution  of  the  puzzle 
which  has  so  long  complicated  the  gipsy- 
moth  question.  It  accounts  for  the  ap- 
pearance in  remote  and  uninhabited  parts 
of  New  England — places  not  even  visited 
by  travelers — of  scattered  colonies  of  the 
insects.    The  breezes  bring  them. 

One  should  understand  that  the  female 
gipsy-moth  is  unable  to  fly.  Hence,  to 
start  a  new  colony  at  a  distance,  she 
must  be  carried.  She  may  be  carried  by 
an  automobile,  or  by  other  agency,  but 
she  demands  transportation. 

Such  being  the  case,  one  easily  com- 


A  GIPSY  MOTH.  ITS  CATERHILL.'XR.  AND  SCREEN 
ON  RAFT  IN  THE  MIDDLE  OE  A  POND  TO 
CATCH  THE    "CRAWLERS"    WHEN  THEY  FLY 

prebends  the  importance  of  the  discovery 
that  the  young  caterpillars,  in  the  first 
stage  of  their  development,  may  be  trans- 
ported hither  and  yon,  even  over  great 
distances,  by  winds. 

No  sooner  did  this  come  to  be  sus- 
pected than  the  Government  Bureau  of 
Entomology,  acting  in  co-operation  with 
the  gipsy-moth  office  of  the  State  of  Mas- 
sachusetts, began  to  make  a  systematic 
inquiry  into  the  subject.  Preliminary 
experiments  were  made  by  releasing 
young  caterpillars  in  front  of  electric 
fans,  in  rooms.  It  was  quickly  realized 
that  satisfactory  trials  could  not  be 
made  under  such  restricted  conditions — 
although,  even  thus,  the  larvae  drifted 
twenty  to  thirty  feet — and  it  was  decided 
to  make  the  tests  outdoors. 

Screens  of  galvanized  iron  chicken-net, 
with  wooden  frames,  were  set  up  in  a 
number  of  places  deemed  suitable  for  the 
purpose — a  thin  coat  of  "tanglefoot", 
sticky-stuff  being  spread  over  them.  One 
was  placed  on  top  of  an  observatory 
tower  fifty  feet  high  in  the  Lynn,  Massa- 
chusetts, woods.  This  was  twenty-five 
feet  above  the  tallest  neighboring  trees — 
the  object  in  view  being  to  find  out  if 
caterpillars  could  be  caught  high  in  the 
air.  Three  others  were  suspended  by 
ropes  and  pulleys  from  a  lofty  water 
tower  on  the  edge  of  a  salt  marsh  at 
Cliftondale.  And  yet  another  was  an- 
chored on  a  raft  near  the  middle  of 
Sandv  Pond — a  bodv  of  water  at  Lincoln, 
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Massachusetts,  one  mile  and  a  half  long 
and  a  mile  in  width,  surrounded  by  wood- 
land badly  infested  by  the  gipsy  moth. 

These  preliminary  experiments  yielded 
no  very  definite  or  satisfactory  results ; 
but  it  was  diiferent  when  the  tests  were 
reduced  to  a  scientific  and  exact  basis 
by  the  simple  expedient  of  setting  up, 
half  a  mile  from  the  nearest  trees,  a 
six-foot  pole  with  a  box  on  the  top  of  it 
filled  with  gipsy-moth  egg-clusters  and 
larvK.  A  hole  was  cut  so 
that  the  wind  might  blow 
through  the  box — pole 
and  box  being  utilized 
as  a  sort  of  central 
station  for  the  wind- 
distribution  of  the 
caterpillars. 

The  supposition  was 
(one  understands)  that 
the  caterpillars  would 
be  blown  out  of  the 
box,  and  that,  if  they 
had  any  facilities  for 
aerial  translation,  they 
would  demonstrate  the 
fact.  To  give  them 
every  possible  chance, 
one  end  of  the  box  was 
removed. 

Would  the  caterpil- 
lars fly  under  such  con- 
ditions? The  best  way 
to  find  out  was  to  place 
in  the  path  of  the  wind, 
small  screens,  six  feet 
long  and  two  feet  wide, 
attached  to  sharpened 
stakes,  so  that  the  latter 
might  be  stuck  easily 
into  the  ground.  The 
screens  were  covered 
with  sticky-stuff. 

The  first  experiment 
on  this  line  was  with 
a  single  screen,  whi/'i  was  placed 
fifty  feet  away  from  the  central  station, 
i.  e.,  from  the  box  and  pole.  Wind,  light 
and  variable.  In  ten  minutes  one  cater- 
pillar was  caught  on  the  tanglefoot ;  in 
an  hour,  five. 

The  screen  was  then  shifted  to  a  dis- 
tance 'of  100  feet,  and,  under  similar 
weather  conditions,  four  were  caught  in 
a  short  time. 

Next  day  three  screens  were  used,  at 


Screens    Mounted 
Catch  Flying 


various  distances.  At  150  feet  two  cater- 
pillars were  caught.  Two  more  were 
captured  at  200  feet,  one  at  250  feet,  and 
one  at  300  feet.  Later  on  two  cater- 
pillars were  taken  in  the  toils  at  600  feet, 
with  an  "exposure"  of  half  an  hour ;  and 
on  one  screen,  left  ovei*  night  at  a  dis- 
tance of  1,833  feet,  a  single  larva 
perished. 

Taking  the  experiments   all  together, 

up    to    date,    it    is    inferred    that    young 

gipsy-moth   caterpillars, 

thanks    to    their    balloon 

equipment,    may    start 

from  a  point  less  than 

six  feet  above  the 

ground,  and  be-scarried 

at  least  one-third  of  a 

mile  by  their  own 

means    of    conveyance, 

assisted  by  wind. 

But  there  are  other 
elements  concerned, 
which  enter  impor- 
tantly into  the  problem 
of  caterpillar  transpor- 
tation. 

One  often  sees,  espe- 
cially in  early  spring, 
papers  or  leaves  caught 
up  by  little  whirlwinds 
and  carried  hundreds 
of  feet  into  the  air. 
They  rise  far  aloft,  and 
frequently  are  borne 
over  many  miles  of 
distance  before  falling. 
Undoubtedly  the  same 
thing  happens  com- 
m  only  when  gipsy- 
moth  caterpillars,  sus- 
pended from  tree- 
branches  by  the  silk 
they  spin,  are  carried 
off  and  away  by  the 
breezes. 
In  all  likelihood  the  silk  spun  by  the 
gipsy-moth  caterpillars  augments  their 
aerial  buoyancy.  In  view  of  which  sup- 
position, the  government  scientists  have 
made  a  special  study  of  this  branch  of 
the  problem.  By  attaching  one  end  of 
the  thread  spun  by  a  gipsy-moth  larva  to 
a  reel,  and  revolving  the  latter,  they  have 
ascertained  that  a  caterpillar  of  this 
species  may  spin  as  much  as  seventy  feet 
of  silk. 


ON    A    Tower    to 
Caterpillars 
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One  remembers  in  this  connection  tliat 
the  whole  plague  of  the  gipsy  moth  in 
New    England    (whicii    is    an    economic 
threat   to  the  entire  country)    is  attrib- 
utable to  the  foolishness  of  a  naturalist 
named  Trouvelot.  who,  a  Frenchman  by 
birth,    made    er.])eriinents 
with  various  species  of 
caterpillars  —  among 
them    those    of    the 
gipsy  moth  —  to  find 
out  whether  they  could 
be  profitably  utilized  for 
spinning  silk.    Some 
gipsy-moth    eggs, 
spilled  accidentally   from 
a    pap^   box    left   by    him    on    a 
window     ledge,    outside,    started 
the    mischief.     This    happened    at 
RIedford,    Massachusetts.     At    the 
present   time   nearly    11,000   square 
miles  of  territory  are  infested  by  the 
insect,  which  is  almost  unique  in  its 
ability  to  destroy  all  kinds  of  vegeta- 
tion.   Other  kinds  of  caterpillars  have 
their    chosen    food-plants,    and    will    eat 
none  other,  but  the  larva  of  the  gipsy 
moth    is    omnivorous,    devouring    every 
green  thing  in  its  course,  with  apparently 
the  greatest  gusto,    from   trees   to   cab- 
bages. 

On  the  occasion  of  the  first  serious 
outbreak  in  Medford  and  Maiden,  begin- 
ning in  1889,  and  again  during  the  more 
extensive  plague  of  a  few  years  later  in 
the  same  district,  not  only  forest,  shade, 
and  ornamental  trees,  but  orchards,  gar- 
dens, and  fields  were  devastated.  And 
when  the  food  supply  was  exhausted,  the 
starving  caterpillars,  by  force  of  their 
mere  numbers,  were  a  frightful  pest,  ren- 
dering the  streets  impassable  to  pedes- 
trians, massing  upon  and  invading 
houses,  and  infesting  bedrooms  and 
kitchens.  The  very  dining  tables  were 
acrawl  with  them.  Everyone  was  posi- 
tively helpless  in  the  face  of  this  nauseat- 
ing and  terrifying  invasion. 

Such  conditions,  happily,  no  longer 
prevail.  The  area  of  infestation  is  vastly 
greater,  and  is  steadily  increasing,  but 
the  severity  of  the  plague  is  diminished. 
Three  causes  are  accountable  for  the  im- 
provement— first,  the  perfection  of  sys- 
tematic methods  of  repression ;  second, 


the  introduction  of  insect  enemies  of  the 
gipsy  moth  from  abroad  ;  and  third,  the 
development  of  a  very  fatal  and  highly 
contagious  disease,  called  "wilt",  among 
the  caterpillars. 

The  gipsy  moth  is  a  common  insect  all 
over    Europe,    and   also    in 
Japan.     But    in    those 
parts  of  the  world  it 
is  not  of  much  eco- 
nomic    importance, 
because     its     num- 
bers are  kept  down 
by   insect   foes.    Of 
these  latter  no  fewer 
than    thirty    species 

Gipsy  Moth  Caterpillar  have  been  identified  by 
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Carry  Tiny  Balloons  the    most    promising 

ones  have  been 
brought  to  this  country  and  colon- 
ized. Several  have  accommodated 
themselves  to  their  new  environ- 
ment and  with  progressive  multipli- 
cation and  dispersion,  are  steadily 
gaining  efficiency  as  destroyers  of  the 
pest.  Over  extensive  areas  in  Massa- 
chusetts fully  50  per  cent  of  the  gipsy- 
moth  eggs,  larvae,  and  pupae  were 
demolished  by  them  in  1912,  according  to 
an  estimate  made  by  experts. 

The  territory  over  which  these  friendly 
imported  insects  have  spread  (its  center 
a  little  north  of  Boston)  is  not  very  ex- 
tensive as  yet,  but  is  rapidly  growing 
from  year  to  year.  Before  long  they  will 
catch  up  with  the  gipsy  moth,  in  a  geo- 
graphical sense,  and,  becoming  more 
numerous,  will  reduce  the  pest  to  relative 
harmlessness.  Indeed,  with  the  addi- 
tional help  of  the  "wilt"  disease,  the 
gipsy  moth  as  an  economic  problem  bids 
fair  to  be  fully  and  satisfactorily  settled 
before  long. 

This  peculiar  malady,  by  the  way,  re- 
sembles the  "flacherie"  which  is  so  deadly 
to  silkworms.  A  seemingly  healthy  cater- 
pillar sickens  and  dies,  the  entire  contents 
of  its  body  being  resolved  into  a  black 
liquid  containing  countless  myriads  of  the 
germs  of  the  disease.  Foliage  soiled  by 
the  liquid  is  eaten  by  other  caterpillars, 
and  thus  the  complaint  is  spread.  A 
bacterium,  called  gyrococcus  flaciidifcx, 
does  the  mischief. 


OUK  NEWEST  HOME-PROJECT  IN   CANAL-BUILDING.    UNCLE  SAM    HAS   ENTERED  INTO   PART- 
NERSHIP WITH  KING  COUNTY.  WASHINGTON 


CANAL    WORK    IN    WASHINGTON 


By 
MONROE    WOOLLEY 
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ARS  is  credited,  by  some  of 
our  astronomers,  with  being 
inhabited  by  a  race  of  canal- 
builders.  That,  you  know, 
is  not  meant  for  a  reflection 
ai^ainst  intellectual  progress.  Rather  it 
hints  that  the  Martians  are  not  far  be- 
hind us  in  ingenuity ;  and,  if  they  are 
spending  as  much  time  studying  our 
canals,  as  we  are  spending  in  speculation 
over  theirs,  they  probably  recognize  a 
lusty  rival  in  the  United  States. 

Americans  may  be  said  to  be  "canal 
crazy".  Our  newest  home  project  in 
canal  building  is  the  Lake  Washington 
canal  at  .Seattle — itself  no  puny  under- 
taking. Here  Uncle  Sam  has  entered 
into  partnership  with  King  county,  and 
together  they  have  capitalized  the  job  at 
$5,725,000.  Of  this  sum  "Uncle"  sub- 
scribes $4,225,000  for  l^/dding  the  canal 
and  locks,  while  the  county  subscribes 
the  $1,500,000  necessary  for  excavation. 
Some  idea  of  the  magnitude  of  this 
work  may  be  had  from  the  time  required 
to  accomplish  it.  Work  was  commenced 
in  September,  1911,  and  the  task  is  not 
to  be  completed  until  1915 — the  year  the 
world's  masterpiece  is  to  be  thrown  open 
to  the  commerce  of  the  earth.  As  in  the 
case  of  the  Panama  project,  an  army 
engineer.  Major  J.  B.  Cavanaugh,  has 
chara:e  of  the  work. 


The  Lake  Washington  ditch  will  be 
five  and  one-half  miles  long,  with  a  depth 
of  thirty-seven  feet,  and  a  breadth,  at 
the  bottom,  of  one  hundred  feet.  There 
will  be  two  locks,  one  large  and  one 
small  one,  lying-  side  by  side.  A  number 
of  dredges,  steam  shovels,  locomotives, 
and  automatic  cement  mixers  are  work- 
ing at  top  speed  excavating  the  four 
million  cubic  yards  of  earth,  walling  up 
the  ditch,  and  building  the  locks.  The 
largest  of  the  locks  is  no  toy  affair.  It 
is  exceeded  in  size  only  by  those  at 
Panama,  and  is  being  built  by  day  labor. 

The  coffer-dam,  surrounding  the  site 
of  this  lock,  is  already  in  place  and  is 
one  of  the  largest  undertakings  of  the 
kind  ever  attempted.  It  is  2,400  feet 
long,  and  is  big  enough  to  house  a 
brigade  of  soldiers.  Both  locks  are  to 
be  made  of  reinforced  concrete.  The 
large  one  will  be  80  feet  by  800  feet  and 
25  feet  over  all,  with  a  clepth  over  the 
sills  of  36  feet.  It  will  be  used  by  large 
sea-going  ships.  The  smaller  lock  will 
be  30  feet  by  150  feet.  It  is  designed 
for  the  use  of  small  crafts  of  all  kinds, 
including  pleasure  yachts  and  motor- 
boats.  The  big  chamber  will  be  divided 
into  two  compartments  by  a  center  gate, 
one,  350  feet  and  another,  475  feet  long. 
The  gate  will  be  one  of  the  largest 
double-leaf  gates  in  existence. 
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This  canal  lias  features  about  it  unlike 
other  similar  iirojects.  It  connects  fresh 
water  with  salt  water,  lirieily  described, 
the  entire  work  consists  in  coupling  up 
Lake  Washington  with  Lake  Union 
(which  lies  in  the  very  heart  of  the  city 
of  Seattle),  and  in  connecting  Lake 
Union  with  Salmon  Bay  (which  is  in 
the  suburb  of  Ballard,  where  some  of 
the  world's  largest  saw  mills  are  in 
operation  day  and  night).  Few  cities, 
the  size  of  Seattle,  can  boast  of  a  canal, 
navigable  for  deep-sea  craft,  running 
right  through  town.  All  along  the  route 
of  the  canal,  particularly  at  Salmon  Bay, 
Lake  Union,  and  Union  Bay,  series  of 
piers  will  be  built  for  the  accommodation 
of  vessels. 

The  bodies  of  water,  salt  and  fresh, 
which  are  being  connected  up,  are  so 
close  together  that  comparatively  little 
excavation  is  necessary.  This  fact  ap- 
pealed to  the  city's  settlers  years  ago, 
and  the  project  has  been  talked  of  ever 
since  that  time. 

Lake  Washington  is  thirty  miles  long 
by  ten  miles  wide.  It  is  very  deep,  and 
steamers  drawing  considerable  water  ply 
it.  In  an  emergency  the  entire  American 
navy  might  hide  on  the  pretty  lake  and 
be  safe  from  the  enemy.  By  heavily 
mining  the  entrance  to  the  canal  on  the 
sea-side,  or,  in  a  pinch,  by  obstructing 
the  canal,  the  Pacific  fleet  could  make 
itself  immune  from  capture  until  dooms- 
day. 

But  the  canal  is  not  being  built  in 
anticipation  of  anything  of  this  sort.  It 
is  strictly  a  highway  of  commerce,  and 
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the  fortifications  will  consist  in  saw  mills, 
factories,  warehouses,  and  other  indus- 
trial institutions. 

The  canal  develops  two  miles  of  addi- 
tional water  front  at  Ballard,  and  here 
a  double  breakwater  is  to  be  constructed 
(extending  well  out  into  the  salt-water 
basin  of  Puget  Sound),  to  protect  steam- 
ers and  log  booms  from  thick  weather, 
while  negotiating  an  entrance.  Salmon 
bay.  Lake  Union,  and  Lake  Washington 
will  be  lined  with  wharves,  and  altogether 
thousands  of  acres,  suitable  for  tide- 
water factory  sites,  will  be  realized.  The 
industries  will  be  saved  che  heavy  ex- 
pense of  lightering  and  transferring 
cargoes.  All  told,  some  one  hundred 
miles  of  fresh-water,  non-freezing,  non- 
tidal  shore  line  will  be  gained,  totaling 
twenty-four  thousand  acres  of  navigable 
water,  ranging  from  forty  to  two  hun- 
dred feet  in  depth.  This,  plus  the  bay 
front  and  the  Duwamish  waterway,  will 
give  Seattle  a  wharfage  area  as  great, 
if  not  greater,  than  any  other  city. 

The  biggest  cuts  in  the  Lake  Wash- 
ington project  are  between  the  eastern 
shore  line  of  Lake  Union — a  deep  body 
of  water  in  the  city's  midst  skirted  by 
trolleys,  boulevards,  and  busy  factories — 
and  Union  Bay,  and  they  total  six  hun- 
dred and  ten  thousand  cubic  yards, 
although  the  distance  is  but  half  a  mile. 
As  Union  Bay  is  at  present  navigable 
only  for  small  vessels,  nearly  four  hun- 
dred thousand  yards  of  dredging  will  be 
necessary.  But  no  dredging  at  all  will 
be  necessary  on  Lake  Wasliington — for 
there,  whole  fleets  of  dreadnaughts  could 
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be  swallowed  whole.  The  drop  of  from 
forty  to  two  hundred  feet  to  deep  water 
begins  almost  at  the  lake's  shore  line. 

An  expensive  system  of  bulkheads  and 
pierheads  will  be  provided  by  the  Gov- 
ernment on  Shilshole  Bay  in  front  of 
Ballard.  The  cost  of  these  will  be  in  the 
neighborhood  of  fifty  thousand  dollars. 
An  elaborate  system  of  lights  will  also 
be  installed  here,  while  a  large,  brilliant 
tower-light  will  guide  craft  into  the  Lake 
Washington  entrance. 

This  little  canal  project  outshines  its 
big  brother  at  Panama  in  point  of  num- 
ber of  visitors.  Not  every  one  has  the 
price  of  passage  to  Central  America  to 
see  the  greatest  job  ever  undertaken  by 
man,  but  hundreds  of  Americans  find 
time  and  means  to  "see  the  dirt  fly"  in 
this  miniature  marvel.  Because  of  this, 
the  government  engineers  have  built,  at 
a  high  altitude,  a  commodious  observa- 
tion platform  which,  overlooking  the 
canal  locks  and  the  ditch  itself,  is  for  the 
benefit  of  those  interested  in  such  work. 
In  addition,  a  winding  automobile  road 
makes  it  possible   for  a  car  to  make  a 


complete  circuit  of  the  work  without  hav- 
ing to  return  over  the  same'  route. 

Not  content  with  the  newest  venture  in 
canals  at  Seattle,  the  State  of  Washing- 
ton is  going  in  for  another  canal  project. 
Already,  benevolent  "Uncle  Sam"  has 
been  induced  to  allot  sixty-two  thousand 
five  hundred  dollars  for  a  canal  at  Oak 
Bay,  near  the  town  of  Port  Townsend, 
the  port  of  entry  for  the  Puget  Sound 
country.  But  this  project  will  be  a 
watch-charm  affair  compared  to  Panama, 
and  a  juvenile,  back-yard  task  beside 
Lake  Washington's  man-made  river. 

Port  Townsend  lies  on  the  Olympic 
Peninsula  and  is  now  accessible  by 
steamer  only,  although  one  or  more  of 
the  trans-continental  railroads  are  about 
to  give  the  country  a  road  from  Cape 
Flattery  to  a  point  somewhere  in  the 
vicinity  of  the  port  of  entry.  Opposite 
Port  Townsend  is  Marrowstone  Point,  a 
natural  obstruction,  which  necessitates  a 
round-about  course  for  vessels  journey- 
ing to  Seattle  and  Tacoma.  Rounding 
this  point  lengthens  the  trip  by  an  hour, 
or  an  hour  and  a  half.     Time  is  as  pre- 
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L"ious  nut  west  as  nnvwhcrc  else  aiul  that 
is  why  Marrinvstone  I'oiiit  is  being  con- 
s()ireci  aj^'aiust  by  coniinercc.  A  narrow 
sand  spit,  only  a  few  feet  wide,  sepa- 
rates Port  Townsend  L5ay  from  Oak  Bay. 
By  ciittinof  a  small  channel,  or  portage, 
through  this  spit.  Port  Townsend  Sound 
traffic  will  be  saved  the  time-consuming 
trip  around  Marrowstone,  and,  by  mak- 
ing the  port  of  entry  closer  to  the  up- 
sound  metropolis,  an  hour  at  the  very 
least  will  be  saved.  At  one  time  there 
was  a  channel  for  small  craft  across  the 
s])it,  but  in  late  years  it  has  been  closed 
bv  the  accumulation  of  sand  and  drift 
wood. 

Washington  has,  in  Hood's  canal,  one 
of  the  largest  natural  salt-water  canals 
in  the  world.  Certainly  it  is  the  most 
scenic  waterway  of  the  kind  anywhere. 
In  places  the  stone  cliffs  tower  straight 


up  for  many  feet.  By  digging  a  canal, 
only  si.K  miles  long,  from  Hood's  canal 
across  Mason  county  to  Puget  Sound, 
the  whole  of  Kitsap  county  could  be 
transformed  into  an  island.  Whether  or 
not  this  will  ever  be  done  is  a  matter  for 
conjecture.  It  would  shorten  consider- 
ably the  distance  between  Port  Townsend 
and  Olynipia,  the  state  capital. 

At  best  it's  a  long  jump  from  1821  to 
1915 — nearly  a  century.  During  that 
time  we  will  have  constructed,  here  at 
home,  nearly  fifty  canals,  large  and  small, 
besides  having  undertaken  the  world's 
biggest  job  at  Panama.  In  other  words 
we  have  just  about  averaged  a  completed 
canal  every  two  years.  The  cost,  it 
should  be  added,  is  trifling — something 
beyond  a  billion.  But  the  good  cannot 
be  reckoned  in '  dollars  and  cents — not 
just  at  this  time  anyway. 


A    WORLD    CONGRESS    OF    BOYS 

By 
WILLIAM    ALFRED    COREY 


THIRTY-SIX  boys  of  the  Co- 
lumbia Park  Boys'  Club  of 
San  Francisco  started  March 
30th  for  a  tour  of  the  world. 
Before  leaving  the  United 
States,  these  boys  are  to  visit  twelve 
large  cities,  in  each  of  which  one  addi- 
tional boy  is  to  be  selected  to  go  along. 
Boston  is  the  last  of  the  cities  to  be 
visited,  and  when  the  Boston  boy  has 
b?en  found,  the  party  will  sail  for  Eng- 
land. After  touring  the  British  Isles,  the 
company  will  go  overland  to  Genoa, 
Italy.  From  there  they  will  sail  for 
Australia,  which  continent  they  will 
tour.      On    the    home    stretch    they    will 


visit  the  Philippine  Islands,  Japan,  and 
Hawaii.  In  accordance  with  the  long 
established  custom  of  this  unusual  and 
highly  organized  boys'  club,  all  expenses 
of  this  world  tour  will  be  paid  by  receipts 
from  entertainments — musical,  theatrical, 
and  athletic- — given  on  the  way. 

But  the  really  significant  thing  about 
this  globe  encircling  trip  is  neither  its 
extent  nor  its  methods.  The  really  im- 
portant thing  is,  that  it  has  in  view,  not 
the  immediate  pleasure  and  profit  of  the 
boys  of  the  party,  but  the  uplift  of  boy 
life  in  general.  This  long  journey  is  in 
furtherance  of  plans  for  a  World  Con- 
gress of  Boys  to  be  held  in  San  Francisco 


THIRTY-SIX  MEMBERS  OF  THE   COLUMBIA    PARK.   BOVS'   CLUB   OF  SAN    FRANCISCO.   NOW   ON 
TOUR  OF  THE  WORLD.  ACCOMPANIED  BY  THE  HEAD  OF  THE  CLUB.  MAJOR  SIDNEY  S.  PEIXOTTO 

Major  Peixotto  is  the  middle  fijrurc  in  the  second  row  from  the  top. 


during'  the  period  of  the  Panama  Expo- 
sition. 

There  is  nothing  small  about  this  un- 
dertaking for  boys.  It  is  to  cost  a  round 
million  of  dollars  and  this  sum  is  already 
provided.  The  plan  contemplates  bring- 
ing at  least  five  thousand  boys  to  San 
Francisco  in  1915.  These  are  to  come 
from  every  congressional  district  in  the 
United  States  and  from  every  nation  of 
the  world,  that  can  be  induced  to  send 
delegates.  On  a  basis  of  population  in 
the  United  States,  there  will  be  one  boy 
selected  for  about  20,000  people.  Com- 
petitive examinations  will  be  held  under 
supervision  of  the  authorities  in  the 
school  departments  in  the  various  States, 
and  the  qualifications  will  be  grouped 
under  four  heads — intellectual  attain- 
ments, moral  character,  physical  develop- 
ment, and  music.  During  the  visits  to 
foreign  countries,  interviews  will  be  had 
with  ministers  of  education,  who  will  be 
asked  to  send  delegations  of  boys  to  be 
guests  of  the  American  boys. 


The  five  thousand  boys,  winning 
chances  to  be  delegates  to  the  Boy  Con- 
gress, are  to  be  separated  into  divisions 
of  one  thousand  two  hundred  and  fifty 
each,  and  each  division  is  to  attend  for 
a  period  of  ten  weeks.  At  the  end  of 
each  period  two  hundred  and  fifty  boys 
are  to  be  selected,  on  competitive  exam- 
ination, to  remain  for  a  second  period  of 
ten  weeks. 

No  boy,  who  has  the  good  fortune  to 
be  a  delegate  for  ten  weeks  or  longer  to 
this  Boy  Congress,  is  to  be  put  to  a  single 
penny  of  personal  expense.  Every  neces- 
sary expense — railroad  fare,  food,  uni- 
forms, housing,  medical  attendance — is 
to  be  met  out  of  the  million  dollars 
already  provided.  A  large,  commodious 
building  and  ample  grounds  are  to  be 
found  in  San  Francisco.  The  plans  have 
all  been  worked  out  and  the  foundations 
for  the  most  unique  and  stupendous  dis- 
tinctive work  for  boys  ever  undertaken 
are  complete.  All  the  world  is  asked  to 
supply  is  the  boys. 

4n 


DRYING  RAISINS  IN  CALIFORNIA 


PUTTING    THE    RAISIN    SEED    TO    USE 

By  • 

ROBERT    FRANKLIN 


WHAT  shall  we  do  with  our 
raisin  seeds  ?  The  Depart- 
ment of  Agriculture  says 
that,  in  this  shape,  we  are 
throwing  away  a  lot  of 
money  annually. 

In  the  raisin-seeding  industry,  which 
within  recent  years 
has  grown  to  large 
proportions  in  the 
grape-growing  sec- 
tions of  California, 
vast  quantities  of 
the  seeds  accumu- 
late. Hitherto  they 
have  been  regarded 
as  a  waste  by-prod- 
u  c  t — w  h  i  c  h  is  a 
shame,  because 
they  might  be 
turned  into  cash. 
From   30,000   to 
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Extracting  the  Sek 
Mach 


40,000  tons  of  raisins  are  seeded  annually 
in  California.  By  actual  test  it  has  been 
ascertained  that  just  about  10  per  cent 
of  the  fruit  is  seeds.  Such  being  the 
case,  there  should  be  from  3,000  to  4,000 
tons  of  seeds  available  in  an  average 
year  for  such  uses  as  may  be  found  for 
them. 

The  seeds,  as 
they  come  from  the 
seeding  machines, 
are  a  sticky  mass 
of  seeds  and  pulp. 
It  is  ascertained  by 
the  government  ex- 
perts that,  when 
they  have  been 
washed  with  (Told 
water  to  remove 
the  pulp  fro  m 
them,  and  the  pulp 
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trated  to  a  syrup  by  evaporation  in 
suitable  apparatus,  the  syrup  lias  a 
consistency  like  that  of  strained  honey. 
It  is  reddish  brown  in  color,  and  has  a 
slightly  "tart"  taste,  due  to  grape  acids. 
Says  the  Department  of  Agriculture : 
"With  its  agreeable  flavor,  and  sweet, 
fruity  taste,  this  syrup  possesses  qualities 
which  should  make  it  useful  in  the  house- 
hold and  also  commercially.  For  instance, 
in  the  making  of  mincemeat  (in  which 
large  quantities  of  raisins  are  ordinarily 
used),  the  syrup  could  be  utilized  at  less 
expense,  and  with  less  labor,  while  re- 
taining the  peculiar  and  delicious  flavor 
of  the  raisin.  For  table  use  it  would 
seem  to  be  particularly  desirable.  A 
prominent  manufacturer  of  syrups  for 
soda-fountain  use  has  pronounced  it  most 
excellent  for  carbonated  drinks.  The 
outlook,  therefore,  for  creating  a  demand 
for  this  by- 
product is  very 
promising." 

This,  how- 
ever, is  by  no 
means  all. 
With  3.000  to 
4,000  tons  of 
.seeds  annually 
available  from 
the  seeded- 
raisin  industry, 
it  is  reckoned 
that  555  to  740 
tons  of  the 
syrup  could  be 
manufactured 
—  a  quantity 
representing 
from  96,522  to 
128,696  gal- 
lons. But  the 
seeds  t  h  e  m- 
selves  still  re- 
main. When 
they  have  been 
screened,  dried, 
and  ground,  it 
is  practicable  to 
extract  from 
them  more 
than  fourteen 
per  cent  of 
their  total 
weight  in  a 
pale,    golden- 


\54ax) 


90.000/0 


■330  /'o4as  /ens. 


Commercial  Products  Made  From  Kaisin  Seeds 


Kaisi.v  Sekds 

Americans  aro  just  beginning  to  discovur  thuir 

value. 

yellow  oil,  which  has  a  bland,  delicious, 
nut-like  taste.  This  oil  is  a  very  ready 
dryer,  and  would  be  of  special  value  in 
the  paint  and  varnish  industry.     Also,  it 

makes   a   hard, 

compact  soap 
( productive  of 
a  good  lather), 
which  has  a 
pleasant  aro- 
matic odor. 

The  above- 
mentioned 
quantity  of 
raisin  seeds, 
now  thrown 
away,  would 
furnish  from 
90,000  to  120,- 
000  gallons  of 
oil  for  such 
purposes. 
From  the  resi- 
due —  accord- 
i  n  g  to  the 
statement  of 
the  Department 
of  Agriculture 
—  much  valu- 
able  tannin 
could  be  ex- 
tracted. And 
there  would 
still  remain  a 
substance, 
known  com- 
mercially  as 
"meal",  useful 
for  stock 
feed. 


MRS.  RUSSELL  SAGE. 

WHO  H.-VS  GIVEN  A  SM.^LL  FORTUNE 

TH.AT  THE   BIRDS  OF  THE   FLORID.A    COAST   MAY  HAVE   AN    ISLAND 

REFUGE.  UNDISTURBED 

ISLAND  REFUGE  TO  SAVE  OUR  BIRDS 


By 
R.  H.    MERTON 


ONE  of  the  most  poetic  of 
philanthropies  is  that  by 
which  Mrs.  Russell  Sage,  at 
a  cost  of  $150,000,  has  pur- 
chased Marsh  Island,  off 
the  south  coast  of  Louisiana,  and 
dedicated  it  as  a  perpetual  refuge  for 
North  American  birds,  from  the 
snares  and  guns  of  the  fowler. 

Marsh  Island,  up  to  the 
time    it   came    into   Mrs. 
Sage's  possession,  was 
known     as     probably 
the     greatest     bird- 
slaughtering  ground 
in   America.      In 
their   spring  and 
autumn   migrations 
it    is    the    stopping 
place  for  many  va- 
rieties of  birds,  and 
in  the  winter  it  is  fre- 
quented bv  great  num- 
bers of  wild  fowl.     It  is 
a  natural  refuge  and  buiic 
ing    place,     especially     for 
egrets,  or  snowy  herons — 
which  have  been  almost  ex- 
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Snowy  Herons  on  Their  Nfst 
TOO  Young  as  yet  to  Fly 


terminated,  owing  to  the  demands  for 
their  snowy  plumage — and  also  for 
herons,  bittern,  and  loons,  while  in  the 
winter  there  are  many  varieties  of  shore 
birds.  By  this  magnific  ;nt  gift,  Mrs. 
Sage  has  given  courage  to  workers 
in  the  birds'  behalf  throughout  the 
country. 

For    many   years    Mrs.    Sage 
has    not    only   been    inter- 
ested   in    bird    preserva- 
vation,    but    also    has 
contributed      to      the 
A  u  d  u  b  o  n  Society. 
Through  the  efforts 
of  Mr.   Edward  A. 
McI  Ihenny,  who 
some  years  ago  es- 
tablished    a     small 
bird   refuge   on   his 
Avery   Island,    Lou- 
isiana, estate,  she  was 
acquainted      with      the 
facts  in  connection  with 
Marsh  Island,  and  the  de- 
sirability of  securing  it  for 
a  bird  refuge. 

Impressed  by  Mr.  Mcll- 
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henny's  plea,Mrs. Sage  commissioned  Dr. 
George  Bird  Grinnell,  founder  of  the  Au- 
dubon Society  to  investigate  the  island. 
Among  other  things.  Dr.  Grinnell  discov- 
ered that  in  the  fall  of  1911  no  less  than 
seventy  market  gunners  from  New  Or- 
leans were  working  on  the  island.  Some 
of  these  hunters  remained  on  the  island 
until  the  following  February,  although 
the  continued  harrying  and  shooting,  to 
which  the  wild  fowl  were  subjected, 
caused  many  of  them  to  desert  the  place 
in  December.  Official  reports  have  placed 
the  number  of  fowl,  falling  victims  to 
gunners,  on  Marsh  Island,  at  one  hun- 
dred thousand  each  season. 

Di.  Grinnell  reported  to  Mrs.  Sage 
that  the  island,  which  is  eighteen  miles 
long,  with  a  total  coast  line  of  about 
sixty-five  miles  and  an 
area  of  seventy-five  thou- 
sand acres,  was  an  ideal  spot 
for  a  bird  haven 
Previous 


thought  that  one  or  two  sentinels  on 
horseback  will  be  sufficient.  Signs  have 
already  been  put  up  declaring  the  island 
private  property  and  warning  gunners  to 
keep  off,  in  accordance  with  the  law  of 
Louisiana. 

There  are  fifty-two  other  bird  refuges 
in  the  United  States,  as  well  as  the  light- 
house reservations,  on  which  the  Light- 
house Board  forbids  the  killing  of  birds, 
but  Marsh  Island  is  almost  as  large  as  all 
the  others  put  together. 

Among  the  commonest  fowl  found  on 
Marsh  Island  by  Dr.  Grinnell  were 
Canada  geese,  snowy  geese,  the  blue 
geese  (that  are  becoming  extinct  as  a 
result  of  the  gunners'  campaigns),  and 
several  kinds  of  ducks.  On  the  west 
point  of  the  island  is  a  colony  of  royal 
terns,  and  to  the  north  a  small  city  of 
laughing"  gulls,  Caspian  and  Foster  terns, 
black  skimmers,  and  other 
water  birds.  Some 
of  the  other 


to  mterest- 
ing  Mrs.  Sage,  ^-^i 
Mr.  M  c  I  Ihenny 
and  Mr.  Charles 
Willis  Ward,  of  Michi- 
gan, had  endeavored  to  raise  a  fund  to 
purchase  the  island  and  give  it  to  the 
State  of  Louisiana.  But  the  contributions 
fell  far  short  of  the  sum  required.  Upon 
receiving  Dr.  Grinnell's  report,  however, 
Mrs.  Sage  offered  to  assume  the  entire 
ourchase  of  the  island.  This  plan  was 
readily  assented  to  by  those  interested, 
and  the  island  was  immediately  bought 
by  Mrs.  Sage.  The  title  is  vested  in  Air. 
Mcllhenny,  as  temporary  trustee,  until 
such  time  as  it  shall  be  decided  to  turn 
the  island  over  to  the  Federal  Govern- 
ment or  the  State  of  Louisiana. 

To  protect  the  birds  from  poachers,  a 
gasoline  cutter  will  patrol  the  north  side 
of  the  island,  nearest  the  mainland, 
making  its  entire  length  each  day.  On 
the  south  side,  which  is  less  accessible 
because   of   the   shore    formation,    it    is 


Louisiana  Hi-:rons 
in  the  jungl£on  avkry  island 


birds 
are  yellow- 
crowned  night 
erons,  Louisiana 
hero  n  s,  great  blue 
herons,  chapperails.  and  a  few  of  the 
rare  sand-hill  crane. 

Definite  means  for  bringing  snowy 
herons  to  Marsh  Island  are  being  con- 
sidered. About  the  pools  of  fresh  and 
brackish  water  it  is  possible  that  heron- 
ries will  be  established,  not  only  as  rest- 
ing places,  but  as  breeding  grounds. 
This  would  necessitate  the  planting  of 
trees,  but  it  is  believed  that  willows  and 
swamp  maples  would  flourish  and  that 
colonies  of  the  beautiful  and  persecuted 
egrets  could  be  easilv  established. 

A  practical  demonstration  of  what  may 
be  accomplished  on  Marsh  Island  has 
already  been  worked  out  by  Mr.  Mc- 
llhenny on  his  Avery  Island  estate.  In 
the  spring  of  1895,  when  the  snowy 
herons  had  been  almost  exterminated  by 
the  plume  hunters,  he  found  si.x  young 
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TECHNICAL    WORLD    MAGAZINE 


birds  in  tlic  swanijis  near  Avory  Island 
and  lodk-thcni  JKinu'.  Tlicy  were  raised 
in  a  ca,i;e  l)iiill  on  the  edj^e  of  a  small 
pond. 

The  birtls  grew  rapidly  and  soon  be- 
came    very     tame,     eating     from     their 
owner's  hand  and   following  him  about, 
wlien    liberated    from    their 
cage.      In     the     fa 
they  were  given 
their    free- 
dom   a  n  d 
followed 
the  mi- 


|)ond  from  two  acres  to  thirty-five.  The 
most  of  this  pond  is  covered  with  a 
jungle  of  swamps — loving  trees  and 
shrubs,  which  alTord  ideal  nesting  and 
roosting  places  for  a  vast  army  of  birds. 
Air.  Mcllhenny  estimates  that  last 
year  the  ]iond  was  occupied  by  fully 
2.^,000  pairs  of  breeding 
herons  and  egrets, 
and  of  this 
n  u  m  b  e  r 
about  3,000 
w  ere 
snowy 


Birds   Brrrd    in    Remarkable 

Numbers  on  Marsh  Island,  as 

These   Many    Eggs   of    Shore 

Birds  Indicate 


gration   to   the   tropical 
shores  of   South   Amer- 

a. 

The  following  spring  two 
pairs  of  these  same  birds  re- 
turned, built  their  nests,  and  raised 
eight  young  in  all.  In  the  fall 
there  were  a  dozen  healthy  birds  to  mi- 
grate South.  Each  year  thereafter  the 
number  of  birds  was  added  to  by  nat- 
ural increase  and  by  other  birds  being 
attracted  to  the  refuge  and  making  their 
home  there.  The  number  had  grown  so 
large  by  the  end  of  the  fifth  year  that 
it   was   found   necessary   to   enlarge   the 


The  Brown  Pelican   is  one  of 

the    Many   Species    of    Water 

l-owL    That     Congregate    on 

Maksh  Island 


herons — the  progeny  of 
the   six   young  birds   he 
raised  in  1895.    The  nest- 
ing   birds    raised    approxi- 
mately 70,000  young  and  Mr. 
Mcllhenny  states  that  probably 
15,000  old  birds  did  not  nest  because  of 
lack  of  nesting  places.     From  this  it  will 
easily    be    seen    what    can    be    done    on 
Marsh  Island  with  its  75,000  acres. 

Wild  ducks  were  attracted  to  Avery 
Island  in  the  same  way  as  the  herons. 
These  birds  use  the  pond  as  a  refuge 
during  the  day  and  seek  food  in  the  sur- 
rounding marshes  and  rice  fields  at  night. 


WALNUT  RAISING  MAY  BE  MADi;  A  lAVlNG 

INDUSTRY 

Load  of  walnuts  consistiner  of  200  sacks,  wcighiner  six  tons  and 

valued  at  $1,700 


MONEY  IN  CALIFORNIA 
WALNUTS 

'T'HE   walnut   industry   brings   millions 
■*•    of  dollars  annually  to  the   State  of 
California.    The  Whittier  District  is  said 
to  be  the  largest  area  in  the  world  de- 
voted to  the  culture  of  walnuts.     Thi.5 
region,   lying  somewhat  lower  than  the 
country  devoted  to  the  raising  of  oranges 
and  lemons,  comprises  several  thousand 
acres  of  the  most  fertile  land  in 
the   wonderful    foothill    region- 
of  the  Golden   State.     The 
trees    grow    very    rapidly 
and  require  less  care  than 
the   citrus    trees.     They 
stand    more    cold    am 
will   doubtless   be   ever 
more    popular    with 
growers     since     the 
severe    cold    of    the 
opening    days    of 
January,  1913. 

There    are    many 
varieties,     the     soft 

shells     being     the  One  of  the  Hugest 

most  popular.'    The        '"""'''•  ™"*'°""''ci.1ifornia 


"Chase    Walnut",    is    one    of    the    best 
known.     Its  exceptional  worth  was  dis- 
covered by  a  resident  of  Whittier,  who 
secured    a    number   of    scions    from    the 
tree.     That  was  in  the  spring  of   1905. 
The  "discoverer"  leased  the  parent  tree 
for  a  period  of  years,   securing  all  the 
nuts   as   well   as   the   exclusive   right   to 
cut    grafting    wood    from    it.      He    also 
signed  a  bond  to  pay  five  hundred  dollars 
if  the  tree  should  be  killed  by  the  cutting 
of  grafts.     Nearly  all  the  nuts 
are    handled    by    associations. 
Twelve   to    fourteen    cents    a 
*"  pound  is  the  price  realized 

by  the  growers. 


Trees  in  the  \^"oKIr^ 
timber,  in  Ffl-sho  County- 


ODD  PLACE 
FOR  PICNIC 

A  P  A  R  T  Y  of 
■'^  wood  -  choppers 
with  their  wives, 
while  holding  a 
picnic  in  the  Giant- 
Forest  of  Fresno 
County,     California, 
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I'lLE  OF  LICORICE  ROOT   AT   ALEPPO 


had  tlieir  pictures  taken  underneath 
one  of  the  largest  trees  in  the  world. 
It  is  one  hundred  and  nine  feet  in  cir- 
cumference at  the  base  and  four  hundred 
feet  high. 

J* 

LICORICE  IN  SYRIA 

|7\  ERY  large  part  of  the  licorice  root 
*—*  used  in  America  comes  from  north- 
ern Syria.  Here  the  root  grows  wild  in 
large  quantities,  generally  in  great 
stretches  of  open  country  where  the  soil 
is  more  or  less  damp.  The  licorice  of 
commerce  is  obtained  by  evaporating  an 
infusion  of  the  sliced  roots.  This  solidi- 
fied substance  is  used  for  flavoring  con- 
fectionery and  beer,  as  well  as  entering 
into  the  make  up  of  most  of  the  brands 
of  tobacco.  Tlie  roots  are  dug  up  and 
piled  in  great  stacks,  where  they 
remain  until  they 
are  thoroughly 
dry.  They  are  then 
taken  to  the  factory 
and  pressed  by  ma- 
chinery into  bales 
convenient  for 
shipment.  Some 
idea  of  the  extent 
of  the  industry 
may  be  gathered 
when  it  is  stated 
that,  on  an  aver- 
age, 8,000  tons  of 
dry     licorice     root 


You  Wouldn't  Expect  to  Find  a  Photographer 
IN  Central  Africa— this  is  His  Studio 


are  shipped  from  Aleppo  annually,  while 
Bagdad  yields  another  6,000  tons,  Anti- 
och  4,000  tons,  and  Damascus  500  tons. 
With  the  exception  of  the  Damascus 
out])Ut  the  whole  trade  is  in  the  hands  of 
an  American  firm. 

PICTURE-TARING  IN  AFRICA 

/^NE  would  hardly  expect  to  find  a 
^^  photographic  store,  where  you 
could  sit  for  your  portrait  and  rely 
upon  a  first-class  likeness,  in  the  hea'-t 
of  the  Dark  Continent.  Yet,  near 
Elizabethville,  in  the  Congo,  such  a 
studio  is  to  be  found.  It  was  estab- 
lished by  an  Englishman,  H.  W. 
Davies,  who  can  claim  to  be  the  pioneer 
photographer  of  Central  Africa.  His 
studio  is  a  quaint-looking  affair  made 
of  bamboo  poles  with  a  thatched  roof 
of  grass. 

Here  Mr.  Davies 
has  successfully 
photographed 
dusky  chiefs,  their 
wives,  and  families. 
He  says  that  his 
most  critical  clients 
are  the  dark  maid- 
ens of  the  Congo, 
and  that  "they  are 
as  particular  about 
getting  a  good  like- 
ness as  their  white 
sisters." 
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OLD  TOMBS  IN  MEXICO 

VJ^HAT  is  considered  one  of  the  most 
noteworthy  archaeological  discov- 
eries made  in  Mexico  in  recent  years  has 
resulted  from  explorations  of  the  Ameri- 
can Museum  of  Natural  History.  A 
series  of  remarkable  underground  mau- 
soleums of  an  ancient  race,  the  Zapote- 
cans — has  been  uncovered  in  the  State  of 
Oaxaca.  Many  of  these  burial  mounds  had 
been  ploughed  over,  their  original  shape 
thereby  being  destroyed.  When  these 
tombs  were  discovered,  the  ground  above 
them  was  under  cultivation.  In  some  in- 
stances trees  had  long  grown  over  them. 
A  large  stone  was  always  used  to  seal 
up  the  entrance  to  the  grave. 

The  strange  funeral  ceremonies  of  the 
Zapotecan  race,  in  pre-Columbian  times, 
were  discovered  to  be  as  follows :  When 
an  important  person  died,  the  body, 
dressed,  was  placed  in  a  stone  chamber, 
together  with  various  personal  ornaments 
and  objects  belonging  to  it.  Food  and 
drink  were  placed  in  or  near  the  tomb 
to  sustain  the  departed  spirit  on  its  jour- 
ney to  the  other  world.  Once  a  year,  for 
four  years,  friends  came  to  the  tomb  and 
made  fresh  offering  of  food  and  drink. 
At  the  expiration  of  this  the  flesh  having 
decayed,  the  bones  were  gathered  to- 
gether and  placed  in  niches,  or  else  were 
allowed  to  remain  on  the  floor.  Often 
they  were  painted  red.  In  some  instances 
the  metate  and  hand  stone  for  grinding 
corn,  and  the  clay  griddle  for  baking  the 
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Remarkable  Underground  Tomb  of  an  Ancient 

Race,   the   Zapotecans.    Recently   Discovered 

IN  Mexico 


A  Niche   in  a  Tomb  Showing   How  Some  of  thf 
Funeral  Urns  Were  Placed  When  Discovered 


tortillas  or  corn  cake,  were  placed  in  the 
chamber  with  numerous  incense  burners. 
Then  the  door  was  sealed  with  a  large 
stone,  and  usually  objects  of  value,  such 
as  personal  ornaments  and  mosaics,  were 
thrown  into  the  space  in  front  of  the 
vault.  Probably  some  of  the  offerings 
of  food,  drink,  and  incense  were  intended 
for  the  deities.  Finally  a  mound  of  earth 
and  adobe  bricks  and  stones  was  raised 
over  the  structure  and  sometimes  it  was 
covered  with  a  dome  of  cement.  Thus 
was  the  last  farewell  said  to  the  departed. 

A  FIRST  AID  STREET  CAR 

rVERY  city  in  the  country  has,  as  a 
*-•  part  of  its  public  safety  equipment, 
an  ambulance  of  some  description,  but  it 
has  been  left  to  the  little  city  of  Bahia, 
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Brazil,  to  demonstrate  the  practicability 
of  oiieratiiis;  what  is  known  as  _a  street 
car  auihulance.  It  is  the  first  o~f  its 
kind  ever  built  and  will  be  used  for 
the  transportation  of  patients  suffer- 
ing from  contai^ious  and  other  dis- 
eases, to  the  outlying^  hos- 
pitals which  can  not  be 
readily  reached  by  any  other 
means.  The  designer  of 
the  car  had  many  obstacles 
to  overcome  in  designing 
this  thoroughly  up-to-date 
ambulance,  in  that,  every 
idea  needed  to  be  orig- 
inal, and  the  space  limita- 
tions made  necessary  the 
most  unitjue  planning. 
The  ambulance  car  is 
divided  into  five  com- 
])artments.  First  come 
the  two  rooms  for  the 
accommodation  of  the 
patients,  then  just  off  from 
these,  the  attending  nurse's 
room.  The  small  area  left  in 
the  center  of  the  car  has  been 
converted  into  a  fumigating 
room  in  case  the  patient  is 
afflicted  with  some  contagious 
disease.  Each  of  the  two  hos- 
pital rooms  is  provided  with  two 
iron  beds  having  rubber-tired  rollers, 
springs  and  mattresses.  Over  each 
bed  is  a  double-paneled  wire  glass 
window,  which  provides  necessary 
light  when  the  car  is  closed :  while 
underneath  each  bed  is  a  ventilating 
hole  covered  by  a  removable  register 
into  which  may  be  placed  any  air- 
distilling  material  desired.  The  nurse's 
room,  ad- 
joining each 


lospital  compartment,  is  equipped  with 
a  metallic  medicine  chest  and  revolving 
chair.     The  car  presents  a  particu- 
arly    hosjiital    like    ajipearance,    the 
"'0?    entire  interior  being  painted  a  spot- 
less   white,    including 
walls,  beds,  chairs,  and 
nurse's      cabinet. 
Stretchers  are  a  part  of 
the  car's  equipment  and 
are  made  of  nickel.  The 
total   length  of  the  car 
is  thirty  feet,  including 
the     motormen's     plat- 
forms,  which   are    four 
feet  si.x  inches  long.  The 
ambulance  car  is  equi])- 
Ijed    with    air,    electric, 
and    hand    brakes,    and 
has  electric  illumination, 
headlights,    platform 
gong,  and  sand  boxes. 

DRINKING 
THROUGH  A  RUB- 
BER TUBE 

'X'HE  latest  design  in  sanitary 
*■    drinking   fountains    makes 
use    of    the    no-cup    principle. 
Instead  of  a  stationary  outlet  for 
■  constantly  flowing  water,  a  rub- 
ber  tube    is   provided,    which    can    be 
brought    to   the    lips    at    any 
level.     An  aluminum  month- 
piece  prevents  direct  contact 
with  tlie  lips.     The  invention 
consists  of  a  double  tube  and 
mouthpiece  shaped  like  a  cup. 
The    inner    tube    carries    the 
water,  and  the  outer  one  car- 
ries    the     waste 
y  into     the     dis- 

charge 
pipe. 


Drinking  T?iROiiGH  .\ 
Rubber  Tube 


Cro.s.2  Section 
jHhimmum  Cup  ^nd^tt^bier 


/brwiisteli^er 

'/niMerlahinS 
forfcedTube 


Cross  Section 

OF  Tube  on 

Novel 

Drinking 

Mouthpiece 
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THE  "FIRST  AID'*  STREET  CAR.  SHOWING  COMPARTMENTS 


A  Venerablk  Patriarch.  Nkw  York 
City's  Oldest  Tree 


NEW 
YORK'S 
OLDEST 

TREE 

A  G  O  L  D- 
^*-  lettered 
tablet  has 
been  dedi- 
cated  to  the 
oldest  tree  on 
M  anhattan 
Island, a  giant 
tnlip.  This 
patriarch,  the 
age  of  which 
is  estimated  at 
two  hundred 
a  n  d  twenty- 
five  years, 
stands  in  a 
hollow  on  the 
river  bank  at 
207th  Street 
in  a  bed  of 
oyster     shells 


thrown  out  by 
the  Indians 
before    the 
days  of  the  renowned  Hendrick  Hudson. 
Its  height  is  one  hundred  and  twenty- 
three  feet  and  its  circumference  is  nine- 
teen feet.    On  the  side  of  the  tree  is  the 
gold-lettered      tablet,      thus      inscribed : 
"Tulip    tree.       Liriodendron    tulipifera. 
Circumference  nineteen   feet.     Age  225 
years.      Hendrick    Hudson   entered    this 
inlet  in  1609  and  may  have  met  here  the 
Indians  who  used  the  place  for  a  camp, 
as  shown  by  the  quantity  of  old  broken 
oyster  shells  around  this  tree. 


This  Cilt-Letterfd  Inscription  Wa";  En- 
graved  ON   A   Cement   Coating  Used  to 
Patch  up  Decay  Caused  by  Ravages  of 
Time 
The  tree  is  a  tulip,  about  225  years  old. 


CARS  FOR  'FRISCO'S  OWN 
RAILWAY 

TTHE  electric  cars  in  use  on  the  newly 
'•  installed  municipal  trolley  line  in  San 
Francisco  are  of  the  most  modern  type. 
They  are  of  semi-steel  construction  with 
a  capacity  for  forty-eight  passengers  and 
present  an  e.xceptionally  neat  and  attract- 
ive appearance.  They  are  of  the  "Pay- 
as-you-enter  type." 


t! 
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ONE  OF  THE  CARS  OF  SAN  FRANCISCO'S   MUNICIPAL  STREET  RAILWAY 

These  cars,  of  the  most  modern  type,  are  built  of  steel  and  wood. 


/.'7 


This  liiK'  now  lias  ton  cars 
in  service  ami  a  total  of  43 
have    been    ordered.     In 
addition  to  this,  a  con- 
crete    car     barn     has 
been  built  by  the  city. 
The    construction 
cost,   1  n  c  1  u  d  i  n  a;^ 
buildinsf  and  rollinsj 
stock,  is  more  than 
one  and  a  half  mil- 
lion  dollar  s.     The 
city-owned    system 
extends  from  the  heart 
of    the   business    section 
to  Golden  Gate  Park,  via 
Geary    Street,    and    will 
be  extended  to  the  beach. 
The   fiuestion   of   a   mu-  „ 

.    .       }  ..  Trans!  r  I.nsi  ,. 

nicipal      trolley      system  tronumers  at 

was   brought    up    as    far 

back   as    the   year    1900 

and  was  voted  on  at  four  elections,  being 

defeated  three  times  and  carried  at  last 

in  December,  1909. 

WIRELESS  TIME  SERVICE 

DELOIT  COLLEGE  is  about  to  insti- 
^  titute,  within  a  radius  of  one  hundred 
miles  of  Beloit,  a  wireless  correct  time 
service,  based  upon  observations  of  the 
stars.     The  plan  has  been  in  operation 


iMi'.M  Used  By  As- 
Bkloit  College  in 
Gauging  Corrixt  Time 


The  Chkunogkaph.  ok  Timk-Kfcorder.  Used  in  Con- 
nection With  Disseminating  the  Hour  of  the  Day 
OR  Night  by  Wireless 


for  four  months  in  the  town  of  Beloit, 
and  the  reports  of  a  newspaper  and  sev- 
eral manufacturing  plants  have  led  to 
the  extension  of  the  service  from  a  scien- 
tific experiment  to  a  community  service. 

Anyone  within  that  territory,  who  is 
equipped  with  an  ordinary  wireless  re- 
ceiving apparatus,  can,  of  course,  get 
the  information. 

Owing   to   the    rotation    of   the    earth 
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upon  its  axis,  certain  stars, 
whose  positions  are  def- 
initely known,  can  be 
seen  to  cross  the  heav- 
ens at  night,  just  as 
the  sun  seems  to 
cross  the  sky  in  the 
daylight.  It  is, 
therefore,  possible 
to  determine  to  the 
hundredth  part  of  a 
second,  just  when 
these  stars  should 
cross  the  meridian  ;  and 
through  a  two  and  one- 
half  inch  transit  tele- 
scope, set  up  at  the  ob- 
servatory, whose  line  of 
light  sweeps  along  a 
north  and  south  line  of 
the  sky,  to  watch  these 
stars  as  they  approach 
the  meridian.  Since  it  is  known  at  just 
what  time  the  star  under  observation 
should  cross  the  meridian,  represented 
in  the  lens  of  the  transit,  by  a  threadlike 
line,  it  is  possible  to  determine,  just  as 
the  star  crosses  the  thread  in  the  vision, 
exactly  what  time  it  is. 

The  record  of  this  time  is  made  on  a 
chronograph,  or  a  time  writer,  equipped 
with  a  moving  pen,  electrically  connected 
with  a  large  astronomical  clock,  and  a 
brass  cylinder,  covered  wit'i  graph  paper, 
upon  which,  at  regular  intervals,  with  the 
tick  of  each  second  by  the  astronomical 
clock,  the  pen  makes  a  break  in  the  line. 
This  is  the  record  of  the  clock  itself. 
This  pen  is  also  telegraphically  connected 
with  an  instrument  in  the  hands  of  the 
observer  at  the  transit,  who  causes  it  to 
make  a  fresh,  additional  break  in  the 
line,  just  as  the  star  under  observation 
crosses  the  meridian.  After  identifying 
the  various  marks  upon  the  paper,  it  is 
possible  to  compute  to  one  hundredth 
part  of  a  second,  just  what  time  the  ob- 
server made  the  additional  break  in  the 
line  of  the  pen.  From  the  star's  known 
position  the  precise  instant,  that  the  star 
crossed  the  meridian,  is  known.  Hence, 
if  the  mark  of  the  pen,  when  operated 
bv  the  astronomical  clock,  coincided  with 
the  mark  made  by  the  observer  at  the 
transit,  the  clock  is  correct.  If  not. 
mathematical  computations  are  at  hand 
to  rectify  the  difference,  and  the  astro- 


nomical  or  "star" clock  is  set,  right 
to  the  instant  according  to  star 
time.  The  standard  time  clock, 
whose  mathematical  relation  to 
the  astronomical  clock  is  known, 
is  then  adjusted,  correct  to  the 
hundredth  part  of  a  second.  This 
adjustment  occurs  daily,  the  ob- 
servation weekly. 

The  standard  time  clock  is 
connected  with  a  wireless,  radio- 
transmitting  station  in  the  sci- 
ence building,  several  hundred 
yards  across  the  campus,  which 
is  equipped  with  an  aerial  four 
hundred  feet  long.  Precisely  at 
three  o'clock  every  day,  the 
standard  time  clock,  which  is  connected 
directly  with  the  aerial,  sends  out  a  group 
of  electric  waves,  through  the  aid  of  the 
transmitting  devices,  and  this  group  is 
heard  at  the  receiving  station  of  the 
patrons,  as  a  single  tick,  the  prearranged 
signal. 

The  National  Government  of  France, 
from  the  Eiffel  Tower,  has  given  such  a 
service  for  several  vears. 


The 


Akrial  on  the  Roof  of  the  "Wireless  Church"  at 
Philadelphia 


Mr.  Holtzinger  will  begin  wireless 
classes  for  boys  in  connection  with  his 
church  work  and  as  there  are  now 
innumerable  amateur  stations  in  the 
city,  it  is  possible  to  throw  out  invita- 
tions broadcast  to  the  boys  and  young 
men  interested  in  the  new  method  of 
holding  conversations,  to  come  to 
church,  or  at  least  to  come  and  view 
the  wireless  outfit. 


WIRELESS   STATION 
ON  A  CHURCH 

A  COMPLETE  wireless 
''*  equipment  has  been  in- 
stalled in  the  Fifth  Street 
M.  E.  Church,  Philadelphia, 
by  the  pastor.  Rev.  Horace 
K.  Holtzinger.  Mr.  Holtz- 
inger was  formerly  in 
charge  of  the  telegraph  de- 
])artment  of  a  daily  news- 
paper and  the  possibilities 
of  a  wireless  equipment  in 
connection  with  his  church 
came  to  him  naturally.  He 
has  had  aerials  erected  on 
the  roof  of  the  church, 
thereby  calling  attention  to 
the  fact  that  the  church 
steeple,  so  often  denounced 
as  a  useless  ornamentation 
to  sacred  edifices,  has  at 
last  become  of  use,  because 
its  lofty  position  makes  it 
the  ideal  situation  for  the 
antennae  of  the  wireless 
outfit. 


Albert  Irving  on  Top  ok  a 
152-Foot  Brick  Smoke  Stack. 
Installing  the  Fastenings 
for  the  University  of  Mich- 
igan New  Wireless  Station 


WIRELESS  ON  A 
SMOKESTACK 

•yHE  University  of  Mich- 
•*•  igan  has  a  new  and 
highly  efficient  wireless  sta- 
tion from  which  messages 
have  been  successfully  sent 
to  and  received  from  At- 
lantic stations.  One  end  of 
the  wires  has  been  attached 
to  the  top  of  the  152-foot 
brick  smokestack  of  the 
University  Power  House 
and  the  other  end  to  the  top 
of  the  new  engineering 
building. 

Before  the  wires  were 
put  up,  members  of  the 
engineering  faculty  were 
compelled  to  figure  out  the 
probability  of  the  brick 
chimney  being  strong 
enough  to  support  the 
wires.  The  problem  also 
made  excellent  material  for 
classroom  investigation. 
There  are  four  wires  pull- 
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ingf  from  one  side  uf  the  stack  with 
cstiniated  horizontal   force  of  about 
ton   each.     They   do. not   pull   at 
right  angles  to  the  stack,  Init  at 
such   an   angle   as   to   make 
part    of    the    force    result 
downward.    The  problem 
was    to    ascertain    from 
the     construction      and 
size  of  the  stack   what 
amount  of  force  pulling 
at    right    angles    to    it 
could  be  withstood,  then 
to    calculate    the    ac- 
tual pull  of  the  wires  and 
estimate  the  amount  of  extra 
pull,    due    to    high    winds    nr 
heavy  sleets,  that  might  at  some 
time  be  added  to  the  ordinary 
actual  force. 


an 
(ino 


GIRL  WINNER  OF 
FARM  CONTEST 

r^OXTESTIXG  against  more  than  500 
^  boys,  Miss  Esta  Beaman,  seventeen 
years  old,  daughter  of  a  farmer  near 
Meeker,  Lincoln  County,  Oklahoma,  grew 
the  best  acre  of  corn,  won  $200  in  gold  in 
a  newspaper  contest,  sold  her  corn  for 
seed  for  more  than  $150.  and  was  made 
the  guest  of  the  State  Agricultural  Col- 
lege for  a  week  with  all  expenses  paid. 

Boys,  who  tilled  acres  of  fine  bottom 
soil,  grew  more  corn  than  Miss  Beaman 
did,  but  she  grew  95  bushels  and  10 
pounds  on  a  type  of  land  pronounced  the 
most  difficult  in  that  State  to  produce 
crops  from  successfully.  And  yet  in  the 
contest,  which  covered  four  States,  she 
practically  tied  for  second  place  among  a 
total  of  3',000  contestants. 

There  was  no  favoritism,  no  luck,  just 
work  and  sci- 
entific methods 
won  her  the 
prize.  Her  acre 
of  corn  was 
grown  on 
blackjack  up- 
land —  rough, 
hilly  land 
which  washes 
easily  and  de- 
clines  rapidly 


in  fertility,  unless  wisely  farmed.    At  the 
ordinary  market  rate  for  corn,  her  one- 
acre  crop   would  pay   for  two  of 
the  acres  it  was  grown  on.  To 
put  in  her  croj),  she  had  to 
remove    fully   two   wagon 
loads  of  boulders  from 
the  land,  and  she  had 
to    nurse    her    crop 
through   a  critical 
jieriod  of   drought. 
And   yet  her  yield  ex- 
ceeded the  average  yield 
of   the    State    four   hun- 
dred   and    fifty    per   cent, 
and  six  hundred  per  cent 
over  a  period  of  six  years. 
To  plant  and  raise  her 
acre   of   corn.    Miss   Bea- 
man did  all  the  work  her- 
self— and,    incidentally, 
cared  for  eight  nidtherless  children  and, 
with  her  eldest  brother,  helped  the  father 
do  all  the  farm  work.    To  grow  her  acre, 
she  first  prepared  a  seed  bed ;  and  when 


FSTA   liKAMAN. 
HlRI.  WlNNrU  OK 

Oklahoma    Farm 
Contest 


Flour   Mill  at 


Del  Norte.  Colorado. 
7.S&S   Feet 


the  corn  was  up,  cultivated  it  six  times. 
With  the  prize  and  seed  money  Miss 
Beaman  will  take  a  course  at  the  Okla- 
homa Agricultural  College. 

Jt 

FARMING  AT  EIGHT  THOU- 
SAND FEET 
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E?T.\  Beama.n  Cliltiv.'Vting  Her  Prize  Acres 


seven 
thousand 
to  eight  thou- 
sand feet  in  the 
mountain  val- 
leys of  Colo- 
rado, they  are 
raising  record 
yields  of  No.  1 
wheat,  pota- 
toes,  and   field 


peas.  Not  seldom  the  crops  are  seen 
growing  in  the  very  shadow  of  snow- 
crowned  mountains.  The  nights  at  such 
altitudes  are  so  cool  that  fires  are  often 
necessary  even  in  July. 
A  flour  mill  on  the  banks 
of  the  Rio  Grande  at 
Del  Norte,  Colorado, 
elevation  7,868  feet,  is 
shown  in  the  accom- 
pany i  n  g  photo- 
graph.  Owing  to 
high  mountain 
freight  rates, 
the  Del  Norte 
farmers  have 
found  it  to 
their  advan- 
tage  to  ship 

wheat  as  flour.     The  mill  is  said  to  be 
the  highest  flour  mill  in  the  country. 


This  Auto  Was  .Made  by  Two  Philadklphia  Boys 


STACKING  AUTO  RIMS 

AT  the  first  glance  this  looks  like  a 
^^  gigantic  basket  or  some  sort  of 
elaborate  wicker  work,  but  in  reality 
it  is  a  view  of  the  warehouse  interior 
where  are  stacked  many  thousands  of 
automobile  rims. 
This  method  of 
stacking  is  used 
by  a  Cleveland 
firm,  as  it  is  not 
only  a  space 
saver  but 
makes  a  very 
secure  stack 
that  is  not 
easily  over- 
turned. 

the  idea 


The  one  who  first 
is  well  pleased  with  its  success. 


suggested 


HOME-MADE  AUTO 

■yWO  boys  in  the  city  of  Phila- 
delphia have  invented  a 
clever  combination  aft'air  in  the 
shape  of  a  motor-cycle  engine 
with  a  pushmobile  wagon  and, 
as  one  of  the  boys  says,  "the 
thing  does  the  business." 

The  boys  have  a  standing 
challenge  out  for  any  other  boy 
with  a  machine  of  this  kind  to 
try  a  run  from  Philadelphia  to 
Atlantic  City  in  a  speed  contest. 
They  claim  that  they  can  aver- 
age a  speed  of  eighteen  miles  an 
hour  on  good  roads. 

They  start  the  machine  with  a  push. 
Then  the  boy  who  has  given  the  re- 
quired push  jumps  in  and  the  machine 
does     the     rest.     The  _ 

fact    that    their    ma 
chine  is  their  own 
vention    adds    to 
pleasure  the  bo 
derive    from    it 

Theirs  is 
probably  the 
most  novel 
auto  in  Phila- 
delphia, and 
the  boys  are 
very  proud 
of  it. 


An  Ingenious   .Auto    Manufacturer   Hit 
Peculiar  Method  of  Stacking  Kims 


i;poN   This  Kather 
TO  Save  Space 


Attractive  Dog  Cart  Made  of  a  Clothes  Basket 


CLOTHES  BASKET  BECOMES 
DOG  CART     .    . 

Vf/ITH  a  large  wicker  basket,  a  set 
VV  r^{  f^,,,.  ,„i-,oeis  from  a  bicycle 
odds  and  ends,  an 
attractive  dog 
cart  can  be 
made  by  the 
h  o  m  e  m  e- 
c  h  a  n  i  c.  The 
sides  of  the 
basket  are  cut 
so  as  to  leave 
an  entrance,  as 
indicated  in 
the  photo. 


A  TOUCH  OF 
HOLLAND 

OX  the  eastern 
shore  of  North 
Carohna,    in    that 
stretch    of    low- 
land    that     lies 
between     Albe- 
marie    and 
P  a  m  1  i  c  o 
Sounds,  is  a  bit 
of  a  community 
that  rivals  Hol- 
land   in    fertility 
and     that     every- 
where exhibits   the 
w  i  n  d  mill     of     the 
Dutch,    but    which    is 
otherwise,  as  purely  Eng- 
lish-American as  any  civiliza 
tion     in     the     world.     Lake 
Mattamuskeet    is    a    shallow 
pond  of  fresh  water  not  half 
a  mile  from  the  Atlantic  Ocean.    It  is  some 
six  miles  across.    Its  waves  have  thrown 
up  a  rim  around  it  that  is  two  or  three 
feet  higher  than  the  swamps  that  stretch 
indefinhelv  inland.     Only  the  rim  of  this 
lake  has  a  sufficient  elevation  to  give  it 
the  necessary  drainage  for  crop  cultiva- 
tion, but   the  crops  that  are  grown  on 
this  circular  strip  are  the  richest  in  the 
United  States.    For  a  hundred  years  this 
little  community  has  been  known  as  the 
granary    of    North 
^        Carolina.    For  twenty- 


five  years  German  ships 
have  called  for  all  the 

corn  it  produced 

and    conveyed 

that   corn  to 

Germany  where 

it    was    fed    to 

the  Kaiser's  cav- 
alry  horses. 
The  land  pro- 
duces a  hun- 
dred bushels  to 
the  acre.  It  is 
worth  $200  an 
acre    despite    its 

isolation. 

GIGANTIC 
INSULATORS 


A  Touch  of  Holland  at 

F.^iRFiELD.  North 

Carolina 


T^HE   greatest   difficulty 
*■     hitrh     voltage 


.;^^ 


The  Nkwhall  Cl't  Near  Los  Angeles 

The  walk  are  almost  100  feet  high.    It  looks  picturesQUf 

but  a  tunnel  has  proved  far  more  practicable. 


m 

luu  vuiLa^v.  traiismis- 
sion  is  the  insulation  of  one 
hundred  thousand  or  more  volts.  The 
current  transmitted  at  such  a  high  poten- 
tial difference  has  the  tendency  to  jump 
to  any  object  which  is  not 
too  far  away.  This  is  the 
case  especially  where  the 
conductors  are 
fastened  to  the 
poles  or  towers  and 
where  they  enter 
the  power  houses. 
Special  insulators 
are  constructed  for 
these  p  u  r  p  o  s  e  s, 
which  reach  the  di- 
mensions as  shown 
in  the  picture ;  they 
are  made  of  porce- 
lain and  the  wire  is 
carried  inside  of 
them.  The  insu- 
lator shown  is  in  a 
wall  at  one  of  the 

])ower  plants  at  Niagara  Falls.  .\n  idea 
of  its  huge  size  may  be  obtained  by  com- 
paring it  with  the  man  in  the  illustra- 
tion. 

OLD  ROADS  MADE  NEW 

AV.\RI.-\TION  of  the  method  of  im- 
proving old  roads  is  shown  in  this 
set  of  pictures,  which  represent  the  New- 


HuGE   Insulator   Used 

At  One  of  the  Power- 

Plants  at  Niagara 

Falls 


4S^ 


hall  Cut,  near  Los  Ang-eles, 
California,  and  the  New- 
hall   Tunnel,    which    is 
now    used    instead   of 
the    old    pass.     The 
cut    was    decidedly 
more     picturesque, 
as  its  walls  towered 
almost   a    hundred 
feet  above  the  road, 
but  the  grades  were 
steep  and  at  times 
the    road    was    al- 
most impassable. 
The  new  tunnel   near 
the   pass    is   now    used 
exclusively. 

It   is   a   case   here,    as    in 
many  other  instances,  of  the     Higiuvav 
picturesque  being  obliged  to 
give  way  to  the  practical. 

MOTORING  THROUGH 
TUNNELS 

'T'HE  most  remarkable  road  building 
■*■  in  America  is  going  on  in  Colorado 
under  the  convict  labor  law.  For  four 
years  from  two  hundred  to  four  hun- 
dred convicts  have  been  kept  constant- 
ly at  work  on  the  roads  of  the  State. 
They  are  not  doing  ordinary  improve- 
ment work ;  that  is  left  to  the  counties 
and  townships  as  before.  They  are 
devoting  all  their  time  to  constructing 
permanent  stone  surfaced  highways 
under  the  direction  of  skilled  engi- 
neers. Several  hundred  miles  of  these 
roads  are  already  com 
p  1  e  t  e  d.  Most  of 
them  are  scenic 
driveways 
through 


riiionu.,n  A  Tunnel 


the  mountains,  the  most 
difficult  road  construc- 
tion in  the  world. 
'\-  One  of  the  most  re- 
markable of  these  is 
the  boulevard  which 
has  just  been  built 
in  the  depths  of 
the  Royal  Gorge 
of  the  Arkansas. 
Most  of  it  is 
slielved  along  the 
bank  of  the  river, 
but  in  a  number  of 
places  it  was  found 
impossible  to  blast  out 
a  road  bed  on-  the  side 
of  the  caiion  walls  and  tun- 
nels were  cut  through  in- 
stead. The  tunnel  shown 
in  the  picture  is  several  rods  long  and 
is  one  of  three  that  follow  in  quick  suc- 
cession. They  are  all  wide  enough  to 
permit  two  automobiles  to  pass  easily 
and  electric  lights  are  kept  constantly 
burning  in  them. 

Both  California  and  Colorado  have  dis- 
covered a  new  use  for  tunnels.  The  two 
pictures  on  this  page  are  interesting  to 
compare. 

J* 
USE  FOR  THE  YUCCA 

"T'HE  giant  yucca,  a  jilant  that  resem- 
bles a  palm,  a  tree  and  a  variety  of 
cactus  in  one,  is  common  to  the  desert 
lands  of  southern  California.  It  grows 
to  a  height  of  forty  feet,  with  a  trunk  a 
yard  through  at  the  base 
and  a  picturesque 
spread  of  un- 
a  i  n  1  y 
branches 


MOTOKUNO  THROUGH  A   TUNNEL  IN  THE  KOCKih.- 
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Thf  \  \t:<  a  in   iHi-  i'hsiiM  tu'  ^^()^llHt■K^  California 

that  terminate  in  clusters  of  spikes.  As  a 
wood  for  building'  or  fuel,  it  is  worthless ; 
its  trunk  is  composed  of  a  mass  of  inter- 
woven fibers,  too  yielding  and  soft  for 
lumber,  and  about  as  useful  for  burning" 
as  a  wet  sponge. 

However,  the  despised  yucca  has  found 
its  unique  value  at  last.  It  fits  in  nicely 
in  one  of  the  biggest  industries  of  the 
Pacific  Slope,  the  growing  of  oranges 
and  lemons.  Those  who  have  seen  a 
young  orange  grove,  or  passed  through 


Splints  of  Yucca  Fiber 

The  right-anelcd  one  is  for  use  on  the  t^lbow.  leg.  arm.  or 

thigh  forms  in  case  of  a  fracture. 


a  nursery,  where  the  seedlings  are  grow- 
ing, will  remember  the  tubes  of  perfor- 
ated pajier  that  encircle  each  tender 
stem ;  stiff  cylinders  that  serve  as  a  pro- 
tection against  rabbits,  grasslioi)]:)ers  and 
borers,  and  shield  tlie  ]>Iant  from  exces- 
sive sun  or  a  touch  of  frost.  Hundreds 
of  thousands  of  these  "overcoats  for  baby 
trees"  are  in  use  and  the  best  of  them 
arc  made  from  the  yucca,  which  is  su- 
perior to  stiff  paper.  The  strips,  since 
they  are  so  porous  that  you  can  see  the 
light  through  them,  need  no  perforations 
to  admit  air,  and  it  is  a  material  not 
affected  by  moisture.  It  lasts  longer  than 
other  protectors  and  is 
very  convenient  to  han- 
dle. 

The  yucca  stems  are 
gathered  by  Mexican  or 
Indian  gangs,  cut  into 
convenient  lengths, 
hauled  many  miles  across 
the  desert  to  the  railroad 
and  shipped  by  the  car- 
load into  Los  Angeles  to 
what  is  probably  the 
only  factory  in  the  world 
where  yucca  is  handled 
commercially.  The  logs 
are  cut  into  sections 
ranging  from  ten  to 
thirty  inches  in  length 
and  are  placed,  while 
green,  in  a  veneer- 
cutting  machine,  which  slices  each  sec- 
tion into  a  long"  ribbon  about  one-six- 
teenth of  an  inch  thick,  thirty  or  more 
feet  long  and  as  wide  as  the  section  of 
log — that  is,  froni  ten  to  thirty  inches. 
The  ribbon  is  cut  into  seven  foot  lengths 
and  hung  up  to  dry  for  a  few  days,  then 
it  is  sliced  into  the  proper  sizes  for  the 
tree  protectors,  run  through  a  machine, 
tiiat  affi.xes  a  couple  of  binding  wires  and 
is  packed  ready  for  shipment. 

.Another  very   important  use   for  this 
fibrous    wood    is    found    in    surgery. 


ARTISTIC  TRASH  CANS 

DY  using  good  taste,  the  most  utili- 
■'-'  tarian  article,  even  to  a  trash  can, 
may  be  made  artistic.  This  was  dem- 
onstrated by  the  use  of  receptacles  in 
Central    Square,    Los    Angeles,    which 


Yucca   Protec- 
tor FOR  Young 
Orange  Tree 


are  not  in  the  least  of- 
fensive to  the  eye,  as 
the  photograph  indi- 
cates. They  are  in  two 
parts,  the  outer  piece 
being  an  imitation  of  a 
section  of  log,  made  of 
a  dull  gray  composi- 
tion. The  inner  part  is 
corrugated  iron  and  is 
removable,  so  that  the 
receptacle  can  be  emp- 
tied without  handHng 
and  marring  the 
"stump". 

MOTOR-CAB 

CALLS  IN 

HAMBURG 

A  REALLY  up-to- 
**■  date  traffic  ar- 
rangement, which  is 
likely  to  prove  of  im- 
mense service  to  botlj 
the  public  and  the  taxi 
cab  companies,  has 
been  recently  adopted 
in  Hamburg-,  Germany. 
At  all  the  motor-cab 
stations  there  has  been 
installed  apparatus  for 
the  giving  of  signals  to 
the  central  taxicab  station 
of  cabs  available  at  each 


Even  Trash  Cans  May  Bk  Artistic 


The  number 
station  is   re- 


corded. Provision  is 
also  made  for  calling 
each  sub-station  sepa- 
rately by  a  loud  signal 
fromv  the  central  sta- 
tion. Telephone  re- 
ceivers need  not  be 
handled. 

The  operators  of  the 
central  station  are,  con- 
sequently, in  a  position 
to  control  the  distribu- 
tion of  motor  cabs  by 
sending  some  from  con- 
gested stations  to  those 
having  an  insufficient 
number.  They  will  also 
receive  telephone  or- 
ders for  motor  cabs, 
which  are  handed  on  to 
the  stations.  Whenever 
there  are  no  motor  cabs 
available  at  a  station, 
the  prospective  passen- 
ger may  order  one  by 
communicating  with  the 
central  station  through 
a  penny  -  in  -  the  -  slot 
apparatus. 

This  arrangement  has 
f  o  u  n  d  extraordinary 
favor  with  the  Ham- 
burg public,  who  have 
found  that  it  greatly 
expedites  the  taxicab  service — always  ex- 
cellent— of  that  city. 


DEVICE   FOR  CALLING  A  TA.XICAB 
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SPEEDER  TO  CONVICT  HIMSELF 


device  for 
will  cause 
speed  laws 
is  the  inven- 
geles  man, 
ad  van  tat;  cs 


])  (1 1  i  c  e  dc- 
w  h  i  c  h  the 
from    imau- 


AN  electric  lighting;- 
•**  motor  cars  which 
the  viol ator  of  the 
to  convict  himself 
tion  of  a  Los  An- 
whois  brinii'ing'its 
before     the     law- 
makers.     I'y    rc- 
quirins;-     automo- 
biles   to    he    fur- 
nished   with    this 
apparatus,     the 
w  o  r  k    of    the 
traffic  officers 
would  be  light- 
en ed,    as   the 

rate  of  speed  at  which  a  car  travels  is 
shown  by  the  three  lights  placed  on  the 
hood,  a  red,  a  green,  and  a  white.  These 
lights  are  flashed  on, 
singly  and  in  combi- 
nation as  the  car  in- 
creases its  speed  un- 
til, at  a  sixty-mile 
gait,  all  three  lights 
are  showing, 
casual  observ- 
er can  be  called 
on  as  a  witness 
in  case  of  ar- 
rest, for  his 
testimony  as  to 
the  colors  of  light  shown  is  proof 
of  the  rate  at  which  the  car  was 
traveling,  while  it  is  well  known 
that  the  average  witness  is  unable 
to  give  an  accurate  estimate  as  to 
the  speed  of  a  car  without  this 
device. 

Resides    the    three 
lights,  the  mechan- 
ism    consists 
of  a  battery,  flt«jj^ 
a    speedom- 
eter    shaft, 

r 


and  a  governor,  which  is  rotated  by  the 
motion  of  the  shaft,  and  as  it  rises  and 
falls  is  designed  to  throw  on  the  ditTerent 
lights.  The  temptation  to  tamper  with 
this  indicator  is  removed  by  a  metal  case 
which  may  be  locked  and  sealed  by  the 


Speed  Indicator  Assemiii-fd  for  Demonstration 


The 


This  Case 
Contains 

THE    JlECHA- 

NISM 

It  can  be  offi' 

cially    sealed 

to      prevent 

tampering. 


])  a  r  t  m  e  n  t,  and   in 
mechanism     is     safe 
thorized  adjust- 
ments. 

Los  Angeles 
has  been  the 
scene  of  more 
than  eleven 
hundred  auto- 
moiiile  accidents 
in  the  first  half 
of  the  year 
( 1912)  and  reckless  driving  seems  to 
be  on  the  increase.  As  thirty  of  these 
accidents  resulted  in  death  while  more 
than  six  hundred  and  fifty  persons 
were  injured  in  this  short  time,  there 
is  a  need  for  some  such  device  to  check 
criminal  misuse  of  the  automobile. 

TO   TEST  THE   HARDNESS   OF 
AUTO  BEARINGS 

/^\'E  of  the  essential  characteristics 
^^  of  the  steel  used  in  bearings,  as 
is  commonly  known,  is  extreme  bard- 
ness  to  resist  friction.  A  queer-look- 
ing contrivance  for  determining  the 
hardness  of  the  various  grades  to  be 
tested  is  shown  in  the  accompanying 
photograph. 

By  means  of  air  suction,  obtained 
with  the  rubber  bulb  in  the  hand  of 
the  operator,  a  small  steel  weight 
is  raised  to  the  top  of  a  glass  tube 
and  dropped  upon  the  steel  sample 
to   be    tested.      According   to    the 
hardness,    the    indicator    will    re- 
bound  and   remain   poised   in    the 
tube,    thus    registering   on 
the     scale 
_  '      the  r  e  1  a- 
tive  hard- 
n  e  s  s    of 
the  sample 
under  test. 


To  Test  the 
Hardness  of 
Auto    Bear- 
ings 
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A   CLASS  MADE  UP   EXCLUSIVELY  OF  WOMEN   "MEDICS" 
A  clinic  in  the  Woman's  Medical  College.  Philadelphia. 


A  SECRET  TELEPHONE 


'T'HE  countless  thousands  of 
*  business  men  of  the  coun- 
try who  daily  are  required  to 
engage  in  many  and  lengthy 
telephone  conversations,  con- 
ducted from  desk  phones,  and 
from  telephones  in  more  or 
less  public  places,  will  be  in- 
terested in  an  invention  just 
passed  on  by  the  United 
States  Patent  Office,  which 
makes  of  every  telephone  a 
"booth"  one.  The  ordinary 
telephone  is  used,  but  a  patent 
mouthpiece,   which   shuts  out 


Te 
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all  sounds  and  noises  except  those  made 
by  the  mouth  placed  near  it,  is  the  secret 
of  the  invention.  The  mouth- 
piece, which  can  be  adjusted 
to  any  telephone,  increases  the 
volume  of  the  voice,  and  at 
the  same  time  refuses  to 
transmit  foreign  sounds  and 
noises,  unless  these  emanate 
from  persons  or  objects  imme- 
diately in  front  of  the  trans- 
mitter. It  is  so  constructed 
that  the  voice  is  centered 
into  the  transmitter,  making 
it  impossible  for  the  conversa- 
tion to  be  overheard  by  per- 
sons even  a  few  feet  away. 


LE PHONE  Device 
iCH  Gives  More  Pri- 
In    Carrying    on 
Conversation 
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ENGINEERS  CALL  THIS    PKIMITIVE    BRIDGE    AT    TIENTSIN.  CHINA.   A   hONTOON.   BUT    OTHERS 

CALL-  IT  A  DRAWBRIDGE 


A  PRIMITIVE  DRAWBRIDGE 

'T'HERE  is  a  temple  in  Tientsin, 
'■  China,  which  is  not  nearly  so  remark- 
able as  a  bridge  that  spans  a  stream 
beside  it.  Army  engineers  might  dub 
tliis  particular  bridge  a  pontoon  atfair ; 
but  the  Chinese  have  another  name  for  it. 
They  dignify  it  by  calling  it  a  draw- 
bridge. Traffic  crosses  on  scows,  or 
floats,  moored  side  by  side.     The  floats, 


ne.xt  to  either  bank  are  permanently  fast- 
ened and  support  the  approaches  to  the 
bridge.  Two  floats  in  the  center  are 
drawn  from  their  position  when  it  is 
desired  to  permit  a  vessel  to  pass  up  or 
down  stream. 

It  is  certainly  primitive, 

but  still  it  adequately  serves 

its  purpose. 


THE  EXECUTIVE  COMMITTEE  OF  THE  RECENTLY  FORMED  AUTHORS'  PROTECTIVE 

ASSOCIATION 
The  purtjosi-  ol  tho  nrsanization  is  to  prot.-ct  th..-  interosts  of  tlio  leadine  macazine  and  book  writers  in  'h;;  U"i''^,<!,?'J'" 
in  the  matter  of  payment  of  manuscriptP.  lookine  after  the  .nternational  copyrights,  etc.    This  Photocraph  was  taken  at 
a  recent  meeting  in  Arthur  Train's  office,  himself  being  a  writer  and  counsel  for  the  Association     .^-ated.  left  to  rignt. 
are  Will  Irwin.  Rex  Beach.  Ellis  Parker  Butler.  Arthur  Train,  Gillett  Burgess;  standing.  Robert  O.  Hayward.  Secretary. 
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WIND-POWER 
MACHINE 

L^  M.  F  L  E  T  C  H  E  R  of 
•  Plainview,  Texas,  has 
succeeded     in     harnessing 
the  high  winds  which  al- 
most constantly  sweep 
over   the   Llano    Estacado 
and  is  utilizing  the  power 
to  propel  a  plow  outfit  that 
is    used    for    plowing    the 
land  and  cultivating  crops. 
Mounted     upon     the     plow 
chassis  is  a  windmill  specially 
constructed    for    the    purpose 
Mr.     Fletcher    also 
outfit    in   traveling 
from  place  to  place 
over    the    plai 
country..    II 
made  one  trip  of 
seventy    miles 
along  the  high- 
way    upon     the 
machine. 


THREE  IN 
ONE 


W  INIJ  i'i_>\\J-,R     I'LUW     InVLMI   1 


A  TR.'\CTION  steam  shovel  in  com- 
■**  bination  with  a  crane  is  now  being 
used  in  excavation  work.  The  engine 
requires  no  track  to  run  on,  and  can  be 
moved  from  one  job  to  another  quickly, 
without  the  heavy  expense  of  having  to 
tear  the  machinery  to  pieces.  Not  only 
is  it  a  perfect  shovel  and  crane  outfit ;  it 
is  also  a  complete  traction  engine. 

The  machine  was  designed 
for  digging  drainage  and 
irrigation  ditches,    for 


loading    gravel,    building    levees, 
stripping    coal,   Jor    street    ex- 
cavating,    and     other     similar 
work. 

The     boom     of     the     crane 
shown  in  the  photograph  is 
forty     feet    in     length.     In 
moving    from    one    job    to 
another  in  the  same  neigh- 
borhood, the  boom  is  low- 
ered and  hauled  behind  on 
a  special  truck  provided  for 
that  purpose.     Such  moves 
can    be    made    in,    approx- 
imately, the  same  length  of 
time  that  would  be  required 
for   moving  a   traction   en- 
gine   an    equal 
distance. 

The  shovel  has  a 
capacity  of 
tliree  -  fourths 
of  a  yard,  is  han- 
dled  by  two 
cables  in  filling, 
lifting  and 
d  u  m  ping,  and 
will  fill  readily 
in  extremely 
hard  soil  or 
other  material. 
Two  operators  control  the  equipment ; 
the  operator  at  the  right  handles  the 
throttle  levers  of  the  engine  and  the 
two  levers  which  operate  the  friction 
clutches  in  the  drums.  The  operator  at 
the  left  handles  two  levers  which  control 
the  device  for  swinging  the  boom. 


:5^1*W^Hi 


,\N    Inl 


1  1-.,\AN 


COMBINED  TKACTION   ENGINE.   STEAM   SHOVEL.  AND   CKANE   AT    VVUKK  UTTCH    DIGGING 
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Why.  Indeed 

"IIkrk  is  a  story  of  a  Cliicago  woman  who 
says  that  present  marriage  laws  make  wotiian 
the  slave  of  man,"  said  tlie  square-jawed 
matron  as  she  loolced  up  from  tlie  newspaper. 


"Why    don't    they    enforce 
meekly  asked  Mr.  Henpecke.- 


the     law,     then?" 
-Buffalo  Express. 


The  La-wyer  Bit 

Gkorgi!  Clarke,  a  celebrated  negro  minstrel, 
on  one  occasion,  when  being  examined  as  a 
witness,  was  severely  interrogated  by  a  lawyer. 
"You  are  in  the  minstrel  business,  I  believe  ?" 
inquired  the  lawyer.  "Yes,  sir,"  was  the  reply. 
"Is  not  that  rather  a  low  calling?"  "I  don't 
know  but  what  it  is,  sir,"  replied  the  minstrel, 
"but  it  is  so  much  better  than  my  father's  tliat 
I  am  rather  proud  of  it."  The  lawyer  fell  in- 
to the  trap.  "What  was  your  father's  calling?" 
he  inquired.  "He  was  a  lawyer,"  replied 
Clarke,  in  a  tone  that  sent  the  whole  court  in- 
to a  roar  of  laughter  as  the  discomfited  lawyer 
sat  down. 


No   Mourner   Left 

said    the    little    tot 


the 


"I   ATE  a   worm," 
kindergarten. 

The  teacher,  thinking  that  perhaps  the  child 
had  really  done  such  a  thing,  protested  warmly 
over  the  undesirability  of  the  proceeding. 
"Why,  just  think,"  she  said,  as  a  final  argu- 
ment, "how  badly  the  mamma  worm  felt  to 
have  her  little  baby  eaten  up." 

'T  ate  she's  mamma,  too,"  was  the  triumph- 
ant rejoinder  that  proved  too  much  for  the 
teacher. — Harper's  Magazine. 
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Poor  Ireland 

"There's  a  difference  in  time,  you  know,  be- 
tween this  country  and  Europe,"  said  a  man  in 
New  York  to  a  newly  arrived  Irishman.  "For 
instance,  your  friends  in  Cork  are  in  bed  and 
fast  asleep  by  this  time,  while  we  are  enjoying 
ourselves  in  the  early  evening."  "That's  al- 
ways the  way,"  exclaimed  Pat.  "Ireland  niver 
got  justice  yit." — Ncm  York  Tclcgniph. 

Grateful 

She — "Oh,  Jack,  I'm  awfully  glad  you  pro- 
posed." 

He — "Then  you  accept  me?" 

She — "Well,  no;  but  you  see,  your  proposal 
puts  me  even  with  Kitty  Cobb,  who  had  the 
most  of  any  girl  in  our  set." — Boston 
Transcript. 

Breaking  It  Gently 

"I  hev  come  to  tell  yez,  Mrs.  Malone,  that 
yer  husband  met  with  an  accident."  "An'  what 
is  it,  now?"  wailed  Mrs.  Malone.  "He  was 
overcome  by  the  heat,  mum."  "Overcome  by 
the  heat,  was  he?  An'  how  did  it  happen?" 
"He  fell  into  the  furnace  over  at  the  foundry, 
mum." — Tit-Bits. 


Accommodating 

Nervous  Visitok — "Will  your  dog  bite  me, 
little   boy?" 

Eager  Little  Boy — "If  you  want  to  see,  I 
can  sick  him  on  you." 
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Three  and  Out 

Miss  Rocksey — "What  makes  you  think  that 
papa  has  no  idea  of  letting  me  marry  you?" 

Young  Scads — "So  far  he's  given  me  three 
wrong  tips  on  the  stock  market." — Life. 

No  Offense 

"I  THOUGHT  I  told  you  not  to  eat  any  porter- 
house steak  without  my  permission." 

"So  you  did,  doc ;  so  you  did." 

"Then  why  are  you  disobeying  my  order?" 

"This  won't  delay  the  paying  of  your  bill, 
doc;  this  steak  is  being  paid  for  by  my  friend 
here." — Houston  Post. 


A  Cloudy  Title 

"Th.xt's  a  swell  umbrella  you  carry." 

"Isn't  it?" 

"Did  you  come  by  it  honestly?". 


tOUflG 


"I  haven't  quite  figured  it  out.  It  started  to 
rain  the  other  day  and  I  stepped  into  a  door- 
way to  wait  till  it  stopped.  Then  I  saw  a 
young  fellow  coming  along  with  a  nice  large 
umbrella,  and  I  thought  if  he  was  going  as 
far  as  my  house  I  would  beg  the  shelter  of 
his  umbershoot.  So  I  stepped  out  and  asked 
him  :  'Where  are  you  going  with  that  umbrella, 
young  fellow?'  and  he  dropped  the  umbrella 
and  ran." — Houston  Post. 

Good  Advice 

If  you  have  frequent  fainting  spells,  ac- 
companied by  chills,  cramps,  corns,  bunions, 
chilblains,  epilepsy  and  jaundice,  it  is  a  sign 
that  you  are  not  well,  but  liable  to  die  any  min- 
ute. Pay  your  subscription  in  advance  and 
thus  make  yourself  solid  for  a  good  obituary 
notice. — Mountain  Echo. 

"She's  been  very  busy  telling  me  how  to 
rear  my  baby."  "Well?"  "But  she  got  into  a 
perfect  panic  when  I  asked  her  to  take  care  of 
the  child  for  a  couple  of  days.  You  know  I  was 
suddenly  called  out  of  town." — IVashington 
Herald. 


Knicker— "A  judge  has  ruled  that  a  woman 
shouldn't  spend  more  on  clothes  than  on  rent." 

Mrs.  Knicker— "Well,  then,  we  shall  have  to 
pay  a  bigger  rent."— New  York  Sun. 


A  Ne^w  Idea 

For  a  whole  solid  hour  the  captain  had  been 
lecturing  his  men  on  "The  Duties  of  a 
Soldier,"  and  he  thought  that  now  the  time 
had  come  for  him  to  test  the  results  of  his 
discourse. 

Casting  his  eye  around  the  room  he  fi.xed 
on  Private  Murphy  as  his  first  victim. 

"Private  ]\Iurphy,"  he  asked,  "why  should  a 
soldier  be  ready  to  die  for  his  country?" 

The  Irishman  scratched  his  head  for  a 
while;  then  an  ingratiating  and  enlightening 
smile  flitted  across  his  face.  "Sure,  captain," 
he  said  pleasantly,  "you're  quite  right.  Why 
should  he?" — Boston   Transcript. 


A'wful  End 

"What  became  of  that  Russian  count  who 
insulted  you?" 

"He  choked  to  death." 

"How  did  that  happen?" 

"I  made  him  swallow  his  words !" — New 
York  Mail. 

A  Diplomat 

Lady — "You  are  the  worst-looking  tramp  I 
ever   saw  !" 

Soapy  Sam — "Madam,  it  is  the  precincts  of 
uncommon  luvliness  wot  makes  me  look  so 
"orrible." 

Lady — "Jane,  give  this  poor  man  something 
to  eat." — Sidney  Bulletin. 


A  Strong  Case 

Lawyer — "I  think  I  can  get  you  a  divorce, 
madam,  for  cruel  and  inhuman  treatment — but 
do  you  think  your  husband  will  fight  the  suit?" 

Woman — "Fight!  Why,  the  little  shrimp 
dasn't  even  come  into  a  room  where  I  am  !" 
— Truth  .Seeker. 


WHY    THE   FARMER    SHOULD    STUDY 
CLIMATIC    CONDITIONS 

By 
WILLIAM    P.    KENNEDY 


single    farm 


THE  farmer  of  tomorrow  will 
be  required  to  have  at  least  a 
smattering  knowledge  of  cli- 
matic conditions  and  their 
effects  on  the  earth  as  well  as 
on  cro]xs.  To  be  considered  a  successful 
agriculturist,  it  will  he  necessary  for  him 
to  give  a  careful  study  to  temperatures 
and  to  know  to  a  certainty,  what  plants 
and  grains  best  subsist  in  climates 
of  given  temperatures. 

The  assertion  of  Eric  R. 
Miller.  United  States  Weather 
Forecaster,  at  the  University  of 
Wisconsin,  that  a 
may  have  its 
various  zones 
of  temperature 
and  climate 
each  of  which 
must  be  recog- 
nized and  taken 
into  account  by 
the  farmer,  is 
agreed  to  by  scien- 
tists of  the  United 
States  Government, 
who  have  given  the 
matter  study  for 
years.  Different 
soils,  so  Mr.  Miller 
asserts,  have  the 
peculiar  power  to  pro- 
duce local  differences 
in  temperature.  On 
reflection  one  can  easily  see  that  this  is 
largely  due  to  the  power  to  give  out  heat 
by  radiation.  A  good  absorber  is,  of 
course,  a  good  radiator,  and  a  poor  ab- 
sorber is,  in  exactly  the  same  way,  a  poor 
radiator. 

Continuing,  Mr.  Miller  says :  "The 
temperature-changes  in  the  soil  are  very 
much  modified  by  the  state  of  the  atmos- 
phere above  it.     Clouds,  dust,  and  fog 


Efic  R.  Miller.  United 

AT  THE  UNIVE 


intercept  both  incoming  and  outgoing 
radiation  so  that  the  range  of  tempera- 
ture of  the  soil  cannot  be  so  great. 
Clouds  and  fog  act  as  a  blanket ;  they 
reflect  back  and  radiate  back  the  heat 
sent  out  from  the  ground,  and  thus  pre- 
vent the  temperature  from  falling  so  low 
as  it  docs  on  clear  nights,  when  there  is 
nothing  to  turn  back  or  replenish  the 
heat  given  out  by  the  soil. 
"The  exposure  of  a  slope  to  the 
sunshine  is  a  factor  of  great  im- 
portance, for  the  intensity  of  sun- 
ight  is  greatest  on  a  surface  on 
which  it  falls  vertically.  Full 
advantage  of  this  is  taken  in 
Europe  where  the  north  banks  of 
the  valleys  are  terraced  and  planted 
in  vineyards,  which  could  not  sur- 
vive the  colder  climate  of  the 
level  ground. 

"The  climate  of  this  coun- 
try is  marked  by  greater 
variability 
than  is  that  of 
Europe,  so 
that  it  is  often 
important  to 
nullify  the  ef- 
fect of  unsea- 
sonable warm 
siiells  in  the 
spring.  To  this 
end,  orchards 
are  planted  on 
the  northern  slopes  to  retard  blossoming 
in  the  spring. because  the  climate  is  colder 
there  than  on  the  level  land.  A  lake  is 
of  great  importance  in  regulating  the 
temperature  of  the  land  around,  for  it 
takes  more  heat  to  warm  a  given  quan- 
tity of  water  to  any  stated  number  of 
degrees  than  to  warm  the  same  quantity 
of  any  other  substance  to  the  same  num- 
ber of  degrees. 


States  Weather  Forecaster 
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HOW  WEAK  EYES  ARE 
STRENGTHENED  BY  EXERCISE 


By  C.  Gilbert  Percival,  M.  D. 


IN  this,  M-liich  is  ninloiil>tcdl3-  tlio  most 
active  period  in  the  liistory  of  man, 
every  one  of  our  faculties  is  called  on 
to  do  more,  and  to  respond  to  a  longer 
continued  extraordinary  strain  than 
ever  before. 

"Take  things  easy"  may  be  very  good 
advice,  but  most  of  us,  who  know  how  our 
comjjetitors  are  hustling,  fear  that  the 
practice  of  it  would  furnish  us  with  a  free 
seat  on  a  bencli  in  the  park,  instead  of  a 
cash  income. 

More  energy,  more  concentration,  are  re- 
quired to  keep  up  with  the  leaders  nowadays 
— hence  our  nervous  exhaustiuu  is  greater. 
Busy  city  life  with  its  clang,  clatter  and  rush, 
even  most  of  our  time-saving  inventions  and 
modes  of  travel  keep  the  nerves  on  edge,  and 
give  them  no  opportunity  to  rest  during  our 
waking  hours. 

Now  the  eye  is  one  of  the  most  delicate 
centers  of  the  nervous  system.  This  is 
clearly  proven  liy  the  fact  that  the  first  ]ilace 
a  physician  looks  for  symptoms  of  ])aralysis 
is  at  the  base  of  the  optic  nerve — if  there  are 
none  in  evidence  it  is  taken  as  positive  proof 
that  there  is  no  danger. 

This  will  clearly  evidence  that  nerve  ex- 
haustion means  eye-exhaustion  and  fmallv 
eye  affection  if  nothing  !)e  done  to  correct  it. 

If,  however,  the  blood  circulation  in  the 
eyes  is  kept  normal  by  the  proper  kind  of 
simple  and  safe  exercise,  they  continue 
healthy,  normal  and  strong. 

Beside  this  nervous  strain  that  I  speak  of 
there  are  many  other  features  of  modern  life 
which  i&x,  the  eyes  unduly. 

Our  Schooling,  once  confined  to  the  simple 
rudiments  of  education,  is  now  so  extended 
that  the  hooks  of  a  schoolchild  of  to-day 
would  cause  a  child  of  thirty  years  ago  to  look 
aghast — hence  at  the  threshold  of  practical 
life  we  start  to  unduly  tax  our  eyes. 


The  glitter  of  city  streets — the  speed  of 
traffic — the  riding  in  fast  trains — the  viewing 
of  scenery  from  train-windows  as  it  flashes 
quickly  by — and  above  all,  the  habit  of  read- 
ing e\ery  time  we  have  the  opportunity  in  our 
busy  careers,  under  all  sorts  of  imfavorable 
conditions — these  all  add  to  the  extraordinary 
burden  which  our  eyes  are  asked  and  expected 
to  carry  without  assistance  of  any  kind. 

And,  remember  that  though  your  arms  may 
rest,  your  body  may  recline,  and  every  limb, 
and  other  sense  may  be  to  a  great  extent 
dormant  at  times,  your  eyes  are  always  seeing 
unless  they  are  closed — always  active  during 
e\ery  waking  hour. 

Hardly  any  wonder  then,  that  eye  strain 
is  so  common  and  up  to  recently  so  many 
have  had  to  call  on  artificinl  aid  in  order  to 
see  at  all. 

You  Icnow  the  eye  is  just  like  a  little  cam- 
era. It  has  the  lens  with  the  iris  opening 
which  enlarges  and  contracts  agreeably  to  the 
amount  of  light  existing.  It  also  has  a  dark 
chandjer  which  may  be  compared  to  a  camera 
bellows,  and  the  retina  corresponding  to  the 
sensitive  plate.  It  has  three  sets  of  muscles 
— one  turns  the  eyes  in  any  direction,  one 
controls  the  iris,  and  one  operates  the  focus. 

AVhen,  through  nervous  exhaustion  or  over- 
taxation, the  circulation  of  blood  in  the  eyes 
becomes  weaker  than  is  normal,  these  muscles 
become  flabby  and  refuse  to  act  up  to  their 
usual  standard,  and  the  eyes  do  not  focus 
easily  if  at  all.  Premature  old-sight  is  the 
result. 

The  muscles  still  do  their  best  to  focus 
properly;  eagerly  struggle  and  strain  to 
properly  do  the  work  which  your  brain  com- 
mands thenr  to  do — strain  and  struggle  so 
hard  in  fact  that  they  affect  the  tired  nerves, 
and  not  only  cause  headaches  of  which  this  is 
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the  mot^t  fruitful  oiuise,  l)ul  jiut  (he  out  ire 
norvous  S3'steiu  uiuler  a  ])ri*surc  which  ox- 
tonds  to  the  stomach  and  digestive  organs, 
and  brings  on  nausea  and  dysjiepsia. 

What  eye  specialist  is  there  who  lias  not 
heard  from  his  ])aticnt :  "Why  1  had  no  idea 
in  the  world  that  it  could  be  my  eyes."  There 
are  nuiny  jtliysicians  in  fact,  who  look  to  the 
eyes  for  one  of  the  first  causes  of  stomach 
trouble. 

It  is  perfectly  amazing  in  reviewing  the 
progress  of  science,  surgery  and  medicine  in 
tlie  last  fifty  years,  that  the  methods  of  cor- 
recting eye  allVctions,  even  of  the  simplest 
kind,  seem  to  have  been  entirely  overlooked. 

Science  in  physiology  is  correcting  de- 
formities which  used  to  require  harnesses  or 
mechanical  support.  Surgery  is  correcting 
dis])lacements  which  heretofore  caused  life- 
long ccmfinemcnt.  Physicians  are  departing 
more  and  more  from  tlie  old-fashioned  prac- 
tice of  continual  drugging,  and  using  more 
rational  methods  of  restoring  and  preserving 
health. 

But,  until  the  recent  discovery  of  t*nis  sys- 
tem of  exei'cise  to  which  I  refer,  no  matter 
how  simple  your  eye-trouble  was,  you  were 
told  that  j'ou  had  to  wear  eye-glasses. 

Now  eye-glasses  are  not  necessarily  to  be 
despised.  They  are  a  great  invention  in  their 
way — so  are  cratches. 

But  you  would  not  relish  the  anticipation 
that  you  had  to  use  crutches  all  your  life — 
nor  -would  you.  Just  as  soon  as  your  sprained 
ankle,  for  instance,  were  in  condition  to  stand 
it,  your  doctor  would  instruct  you  to  touch  it 
to  the  ground  gradually  and  exercise  it  to 
bring  back  the  noniial  circiihdion  necessary 
to  enable  you  to  discard  your  crutch.  Ex- 
actly the  same  with  a  broken  arm — exercise  it 
as  soon  as  possible  to  bring  it  back  to  normal. 

The  wearing  of  eye-glasses  is  just  exactly 
like  using  a  crutch  for  life.  Instead  of  grow- 
ing stronger  by  their  use,  the  eyes  grow 
weaker,  and  you  probably  are  well  aware  of 
the  fact  that  in  order  to  see  perfectly  the 
wearer  of  glasses  must  change  them  from 
time  to  time  for  new  and  stronger  ones. 

Let  us  see  what  authorities  say  on  the  sub- 
ject of  eye  massage :  Doctor  De  Schweinitz. 
of  Philadelphia,  Professor  of  Ophthalmology 
in  Jefferson  College,  makes  the  statement 
that  in  treating  so  serious  a  condition  as 
dreaded  cataract  of  the  eye,  massage  of  the 
eye-ball  "has  been  followed  by  improvement 
in  vision  and  deepening  of  the  anterior  cham- 
ber."   The  Medical  Eecord,  in  writing  of  the 


same  serious  ailment,  urges  the  great  value 
of  "any  means  that  would  bring  an  increased 
blood  supply"  and  considers  that  "the  most 
feasible  plan  seems  to  be  properly  apj)lied 
massage." 

It  would  of  course  be  im]>c>ssible  to  satis- 
factorily or  even  safely  give  this  massage  (or 
exercise)  with  the  hands,  but  this  ]>roi)lem 
was  successfully  solved  a  few  years  ago  by  a 
New  York  specialist,  who  realized  through 
experience  how  many  troubles  of  the  eyes 
could  1)0  quickly  corrected  by  this  method. 

The  greatest  and  most  ])ractical  inventions 
usually  seem  the  simplest  and  most  ol)vious 
once  they  become  kno\v^^,  and  this  one  is  no 
exception  to  that  rule.  So  simple  is  it  that 
anyone  can  use  it  in  their  own  home  without 
instruction,  yet  it  is  so  safe  that  there  is  not 
the  slightest  chance  of  giving  the  eyes  any- 
thing but  great  benefit,  no  matter  how  long 
they  may  have  been  affected. 

This  system  of  exercise  is  fully  explained, 
also  many  interesting  scientific  facts  about 
the  eyes  are  given  in  a  little  book  on  the  sub- 
ject, whicli  will  be  sent  without  cost  if  you 
address  Charles  A.  T^-rell,  M.  D.,  134  West 
(ioth  Street,  New  York,  and  mention  having 
read  this  article  in  Techxical  World. 

It  may,  with  reason,  be  suggested  that  at 
no  time  could  this  system  have  been  perfected 
more  ojijxirtunely  than  now.  At  no  time  has 
the  world  demanded  more  perfect  men  and 
women;  and  if  your  eyes  are  weak,  whether 
you  wear  glasses  or  not,  it  is  not  necessary  for 
any  one  to  point  out  its  disadvantages — per- 
haps you  even  consider  glasses  a  disfigure- 
ment to  a  certain  degree — surely  they  are  an 
inconvenience. 

Of  course  you  cannot  put  new  muscles  in 
an  eye,  as  you  would  a  new  tire  on  an  auto- 
mobile, but  you  can  restore  health  to  these 
muscles  and  give  them  the  same  original 
strength  that  assures  the  thorough  perform- 
ance of  their  natural  work. 

Pei'sonally  I  have  seen  this  system  in  a  few 
months  make  a  boy  of  eighteen  entirely  in- 
dejiendent  of  glasses  who  had  worn  them  con- 
tinuously for  twelve  years;  also  enable  old 
folks  over  sixty  to  discard  their  glasses  in  an 
incredibly  short  time.  Therefore,  I  believe 
it  is  safe  to  assume  that  many  thousands  of 
spectacles  will  cease  to  be  useful  as  this  sys- 
tem becomes  generally  Iaio\ni,  and  I  am  sure 
that  everyone  whose  eyes  are  affected  in  any 
way,  whether  a  wearer  of  glasses  or  not,  will 
be  greatly  interested  in  the  little  book  which 
tells  so  nuich  about  the  eves  and  their  care. 
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*'  Never  miad  hov/ 
strong  you  are. — 
What  dye  KNOW? 


The  Story 
the  Moving  Pictures  Told 


Doesn't  matter  who  you  are  or  how  strong 
you  are,  the  great  "come-back"  nowadays  is, 

"What  d'ye  know?" 

Brains-  -not  btawn  count  most  where  big  positions 
and  large  salaries  are  to  be  had.  "What  d'ye  know" 
is  the  one  great  question  that  draws  the  line  between 
lailure  and  success. 

What  do  you  know?  Are  you  so  proficient  at  one 
special  thing  that  it  will  win  you  a  big  salary  ?  You  can 
be.  Mark  the  attached  coupon  opposite  the  occupation 
that  appeals  to  you,  and  mail  the  coupon  to-day  to  the 
International  Correspondence  Schools. 

It  doesn't  matter  what  your  handicaps  may  be  — 
whether  you  live  far  away,  have  little  spare  lime  or 
spare  cash  -  or  what  your  schooling,  age  or  occupation 
so  long  as  you  have  ambition  and  can  READ  AND 
WRITE,  the  I.e. S.  can  train  you  in  your  own  home  to 
nil  just  the  position  for  which  you  have  a  natural  liking. 

Mark  the  coupon  for  more  money.  The  I.  C.  S  has 
been  raismg  salaries  for  over  2 1  years.  This  in  sound  proof 
of  I.  C.  S.  ability  to  raise  your  salary.  Marking  the 
coupon  to  find  how  the  I.  C.  S.  can  raise  your  salary 
costs  nothing  and  places  you  under  no  obligation. 

Mark  and  Mail  it  NOW.  8®" 


L 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

Box    1016.    SCIlA>TON,  PA. 

Eiplain.  without  furthor  ohli^at  ion  on  mv  part,  how 
I  c:tn  qualify  for  thr-  position  h.-foro  whithi  mark  X. 
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Stationary  I'^iiffineer 
Texlilf  MniiiiFacturiiip 
Ga8  Eugriucs 


Civil  Service 

RailTTHr  BlulU'lerk 
Bookkeeping 

StenoBrapbyiTvpewrltlng 

AVintiow  Triniiniiig- 
Show  Card  \\ri tins' 

Letterlnir  Sc  S[^d  Patntio^ 

AdvertiNini? 

rommercinl    Ilhistratin? 

Iiidii8triall>csie'niue; 

Coininercial  Eaw 

Aiitnmnhile  Haaaiae 

Teacher 

Eng^lluli  Branches 

Good  Enplish  forEveo'Ooe 

Agrrlciilture 

Poultry  Earmlne 

Mnmbinf-  St  Stfam  Fitting 
Hbfet  Sletal  Worker 
Navlpatloa  Spanish 

l.antriiagea  I'renrh 

Cbemlst  German 


Na 


Present  Occupation. 

Street  and  No 

City 
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Be  a  Fire  Insurance 

'Expert!! 

EARN    BIG  MONEY  AT  THE  START 

Never  before  have  there  been  such  won- 
derful opportunities  for  the  fire  insurance 
expert  as  there  are  today!  Magnificent 
salaries  are  paid  to  men  who  REALLY 
KNOW  some  one  phase  of  the  fire  insur- 
ance business. 

The  old  method  of  learning  the  business  by  routine 
oflice  work  is  now  overcome.  We  offer  to  teach  you 
RIGHT  IN  YOUR  OWN  HOME  to  become  an  expert. 

LEARN  RIGHT  AT  HOME— 

During  Your  Spare  Time 

No  need  to  give  up  your  present  position.  Earn 
while  you  learn.  Just  a  few  hours  each  week  de- 
voted to  this  work,  and  in  a  very  short  time  you  will 
be  equipped  to  enter  this  lucrative  work. 


SPECIAL! 


Now — riplit  now  —  thp 
bip  iiisiiraope  oompanios 
ore  on  the  lookout  ^l^ 
Si'FI'lAI.I.V  TRAINFU 
UlEi;  INSIRAN)  E  FX- 
PKItTS.  >Ye  will  help 
you  lii'como  an  eippri  ia 
a  short  time  si  smnll  pi- 
pi^nsp.  Send  today  for 
full  inforniatioD. 


"Experts"  Will 
Instruct  You 

Our  courses  are  written  by 
insurance     men,     engineers, 
and    architects    of    national 
reputation.    These  men  know 
just    the    QUALITY     and 
QUANTITY  of  training  and 
knowledge  you  must  have  in 
order  to  succeed  and  advance 
to  the  highest  salaried  posi- 
tions. 
The  American  School  will  enable  you  to  obtain  an 
undt-Tcitanding  of  all  the  important  branches  of  the 
fire  insurance  business  in  a  comparatively  short 
time  through  its  new  courses  in  Fire  Prevention 
and    Insurance,  which    include    Fire-Resisting 
Construction   in  detail  and  the  principles  and 
practice  of  Fire  Insurance,  including  Inspec- 
tion, Rating,  Adjusting  and  Underwriting. 

Grasp  This  Big  Opportunity 

THERE  IS  a  most  wonderful  opportunity 
in  fire  insurance  business  today.     Men. 
young  or  old.  who  are  specially  trained 
_  ^^     experts  are  limited  in  their  advance- 

CniinOn      ^^      ment^m/i/ by  their  own  limitations. 
wUU|JUii       ^fc       Yi  you  -would  rise  above  the  throng — 
%A  ^\%A/       ^^     have  your   services  always  in  de- 
Pl  ^#  Iflf  ^^     mand  —  write    for    our    Complete 

Bulletin  and  particulars. 
Remember,  there  is  always  plenty 
of  room  nt  the  top — and  plenty  of 
compauionsUip  at  the  bottom. 

AMERICAN  SCHOOL 

OF  CORRESPONDENCE 

Chicago.  U.  S.  A. 


Just  check  the 
course  ynu  want 
and  mail  the  cou- 

Son    now    for    full 
etails.     No  oblign- 
tioDB  whatsoever — so 
eend  the  coupon  to  U8 
right  away. 


'Your  Opportunity  Coupon 


Check  the  course  you  want  and  mail  the  coupon  now 


American  School  of  Correspondence,  Chicago,  U.  S.  A. 

Pleise  striil  me  your  liulletin  aiu  advise  me  how  I  can  qualify  for 
the  position  marked  "X."  T.W.   5,1  i 


,.Fire  ln<4nrBnrp  Expert 
,.Fire  luxiirnnro  Intpectop 
i.Kire  Insurnnre  AdjiiHtor 
..Fire  InsiirnDcc  Fngiupcp 
,.Fire  Insurance  Manager 
,.Arcbitpi't 

..Arrhlloctiiriil  Ilrnflsmnn 
.  Uerlianieal  Prnflvmnn 


,  .Conrrete  Engineer 
..El^'ctrical  En^ineerioc 
,  Elpptrii-ul  WIreuaa 
,.Sur»efor 
.Lawyer 


untniit 


.Aiitlitor 
I'oIIpkp  Prpporatory 


Name 

ADDRESS  . 


THE  GAME  FOR  THE  NATIONAL 
DOMAIN 

{Continued  from  pane  .ii^ 

What  have  we  k-ft,  then,  of  natural 
resources,  which  the  people  may  still 
administer  to  their  own  interests,  and 
with  which  they  may  fifj^ht  aijainst  the 
efforts  of  these  would  be  monopolists? 

The  answer  is  presented  in  the  strik- 
inpf  tabulation,  at  the  beginning  of  this 
article,  of  the  public  domain  as  it  still 
remains  to  us.  True,  it  is  today  only  a 
scattered  bundle  of  fragments  of  what  it 
was  once :  and  yet,  because  the  pressure 
of  necessity  makes  them  every  year  more 
and  more  important  to  us,  these  crumbs 
from  the  feast  are  worth  vastly  more 
today  than  the  groaning  table  of  national 
riches  ever  was  worth  in  the  past.  If  we 
keep  what  is  yet  left  to  us  in  the  ]iublic 
domain,  of  coal,  of  timber,  of  agricultural 
and  grazing  lands,  of  phosphates,  of 
potash,  of  oil.  of  iron  and  copper  and  all 
the  wealth  of  mineral  resources  that  still 
remain  to  us ;  if  we  will  manage  and 
administer  these  with  an  honest  purpose 
and  a  clear  vision  of  their  relation  to  the 
national  future,  we  may  yet  retrieve 
much  of  the  damage  that  has  been  done. 

But  we  can  retrieve  this  damage  only 
on  condition  that  we  keep  a  firm,  na- 
tional grip  upon  wdiat  remains  to  us; 
only  on  condition  that,  as  a  Nation,  we 
shall  understand  just  what  it  means  to 
us  and  our  children,  and  shall  administer 
it  with  the  single  purpose  of  making  it 
serve  those  who  own  it  today — that  is 
all  the  people. 

"  This  does  not  by  any  means  imply  that 
we  are  forever  to  impound  these  treas- 
urers of  natural  resource  and  with-hold 
them  from  development.  These  billions 
upon  billions  of  acres  of  the  people's 
estates  can  give  no  service  save  as  they 
are  consumed.  We  must  see  that  they 
are  made  accessible  for  consumption,  but 
at  the  same  time,  that  they  shall  not 
become  the  reinforcements  of  monopoly 
or  the  open  purse  of  prodigality. 

It  is  true  that  in  the  past,  national 
administration  of  public  lands  has  per- 
haps been  no  better  than  state  adminis- 
tration. But  within  the  last  few  years, 
the  new  conscience  movement,  the  new 
social  sense,  that  has  come  to  the  Xatioii, 
has  changed  the  attitude  of  the  general 
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Be  an  Electrical  Engineer! 

Earn  $150,00  to  $250,00  a  Month 

WRITE  TODAY!  NO  EXPERIENCE  NECESSARY  to  enter  this  wonder- 
fully fascinating,  high  salaried  work.  You  should  earn  BIG  MONEY  IM- 
MEDIATELY—on  completing  our  Electrical  Courses. 

The  great  engineering  companies  of  the  country  are  ALWAYS  search- 
ing for  PRACTICAL,  TRAINED  ELECTRICAL  ENGINEERS.  Excellent 
positions  open  all  the  time.  We  teach  you  to  be  an  expert  electrical  engineer 
in  a  short  time  AT  SMALL  EXPENSE. 

Thomas  A.  Edison  says: 

There  is  no  limit  to  the  field  of  Electricity— you  men 

who  take  up  this  work  now  will  discover  uses  for  this 

great  force  now  unheard  of. 

Besides  the  high  salaries  paid  to  electrical  engineers — 
the  big  money  you  can  make  by  starting  an  electrical  busi- 
ness of  your  own— great  fortunes  are  to  be  made  through 
electrical  inventions  in  the  future. 

Earn  While  You  Learn 

No  need  to  give  up  your  present  occupation.  Just 
devote  your  spare  time  during  the  day  or  evening  to  this  interesting  work. 
It  is  no  task  to  learn  Electricity.    As  you  read  through  the 

pages  of  our  courses,  you  will  find 
yourself  simply  "wrapped  up"  in  the 
work.  And  you  can  draw  your 
present  salary  while  you  learn — by 
means  of  this  home  study  course. 

The  only  expense  will  be  the  nom- 
inal charge  for  our  complete  tuition. 
Pay  as  You  Wish !  Don't  hold 
back  because  of  the  money.  We  will 
arrange  for  you  to  pay  as  best  suits 
your  needs. 
This  Book  contains  Valuable  Information— it's  Free 

Our  School  Bulletin  gives  complete  information  concerning  our  courses    ^ 
and  explains  how  YOU  can  become  an  expert  Electrical  Engineer.       ^ 
Mail  this  Free  "Success"  Coupon  MT  ^       Free 

—No  obligations,  so  mail  at  once.       Your  name  and  address  on  ^     Success 
this  coupon  brings  to  you  our  School  bulletin  (catalogue)  ^^    Coupon 
and    complete    information.      Decide   now  to    take  ^^ 
this  great  step  toward  Success.     Don't  be  a  drudge  all    ^ 
your  life.    Be  one  of  the  men  "higher  up"— the  man    ^ 
who  is  paid  for  what  he  KNOWS,  not  for  the  hard  ^ 
work  he  actually  does.    No  obligations  in  sending    -*-      without  any  obligations  on  me 


The  world-wide  reputa- 
tion of  the  American 
School  of  Correspon- 
dence for  integrity  and 
efficiency,  together  with 
its  thousands  of  success- 
ful graduates,  gives  you 
an  unqualified  guarantee 
of  Success. 


American   School  of 
Correspondence,  5758 
Drexel  Ave.,  Chicago,  U.  S.  A. 


the  coupon— so  mail  today — immediately. 

American  School  of  Correspondence    < 

5758  Drexel  Ave.  CHICAGO,  U.  S.  A.     ^ 


whatsoever,  please  send  to  me  your 
^^     School's    complete    bulletin   and    full 
^^      information  telling  me  how  I  can  be* 


come  an  expert  electrical  engineer. 


Name. 


Address  . 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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More  Knowledge  —  More  Pay 

The  engineer  who  gets  the  money  is  the  one 
who  knows.  Then  get  the  knowledge  you 
need  to  put  yourself  in  this  class.  Prepare 
yourself  at  home,  with  the  aid  of  this  com- 
plete engineering  library,  to  get  the  big  job 
and  big  pay. 

The  American  School's  Cyclopedia  of 

Steam  Engineering 

is  written  by  27  experts. 

It  will  give  you  a  knowledge  of  steam  engineerinsc  that 
cannot  be  obtained  from  ary  other  set  of  books,  jilvery 
section,  every  page,  every  line,  is  full  of  practical,  up-to- 
date  information  just  suited  to  your  particular  needs. 

Contains  3.300  pages;  2.500  illuatrations;  full-page  plates, 
diagrams,  etc.:  hundreds  of  valuable  tables  and  formulas; 
carefully  cross-indexed  for  quick,  easy  reference.  The 
seven  large  volumes  are  bound  in  half  red  morocco,  gold 
stamped,  and  are  printed  in  large,  clear  type  on  special 
quality  paper. 

READ  THIS  SYNOPSIS 


Oon'itrnrtion  of  Boilers  —  Roilpr  Acppssories  —  Fuel  Epniiomiiers  — 
>l«-i>ltHnipnl  Stokprs  —  Stenni  Pumps — Stenio  Enginos — Iiidiriitors — 
VrIvo  Gears— Sleam  Turbinps— Gns  and  Oil  EnRiiies— Fuels— Aiitomo- 
Iillee — ('jirburetor*— LoconiDtivp  Boilers  and  EnRines— The  Air-Brakp— 
Singlp-Pha^p  Elpptrip  KailHiij— KlevniopH  — Marinp  Boiler-i  —  Slarlne 
Knpines— H»'a(ine  and  Yeiililatine— ('omprPH'^pd  Air— TrantmiHsInn — 
Absorption  and  Conipress'nin  Hefritreratlnn  —  Ammonia  Slaphinpn  — 
OirepM'urrpnt  Dyiiiimo'*  and  Motor-- -  Miinnireineut  of  Dynamos  and 
Motors— EU'ptric  Hirinp— Kleclrlr  LiKhtiiie.  etc. 


Sent  Free  —  Express  Prepaid 

The  complete  spvfii  vnliimps,  not  a  sample  volume,  will  be 
scut,  express  prepaid,  for  x'ven  days'  free  exam.inatiou.  r*-- 
turnable  at  our  expense  if  the  books  do  uot  contain  the  in- 
formatinn  yoii  want.  If  you  keep  them,  pay  S2.U0  seven  dny-^ 
after  rereipt  and  then  S2.t''J  a  month  until  you  have  paid  the 
special  introductory  price  of  519.(50.  The  regular  price  of  this 
great  Cyclopedia  is  S^o.OO. 

.Just  fill  in  and  mail  the  coupon.  It  won  t  cost  you  a  cent 
to  examine  the  books.  We  know  they'll  be  worth  many  times 
tlieir  cost  to  you.  Mail  the  coupon  now  and  you'll  receive  your 
books  promptly. 

$12.00  Consulting  Membersbip  Free 

With  every  set  is  included  a  year's  OonsultinK  Membership, 
regular  value  Sl-I.'XI,  entitling  you  to  the  free  advif-e  of  a  staff 
of  Engineeriim  KxjiiTts,  'I  his  will  give  you  prartieal  help  in 
handling  woikuil.'  prolileni<  whii-h  are  too  specitic  to  be  takm 
up  in  detail  iii  the  Cv.  lop.-.lia.  There  will  be  no  limit  to  this 
service.  A  suikIi-  problem  -o)ved  for  you  mi^ht  be  worth  more 
tlian  the  lirst  cost  of  the  books. 

American  School  of  Correspondence,  Chicago,  U.  S.  A. 
FREE   EXAMINATION    COUPON 


American  School  of  CorrespoDilence,  Chicago,  U.  S.  A. 

Please  send  set  Cvclonedia  of  P^ngineering  for  seven  days' 
free  examination.  I  will  send  Si. (XI  within  seven  da.vsftndS2.W 
a  month  until  I  have  paid  819.80;  or  notify  you  to  send  tor  the 
books.    Title  not  to  pass  until  fully  paid.  T.\\.5-13 


KUIE    

Addhess  

OcrrPATloN 
Emplotfk  .. 


( 'loxcrnnu'iit  tow.'inl  tlicsc  lliing.s.  The 
(li.ssi])atii)ii  of  the  public  lands  has  been 
aljout  stopped.  The  very  fact  that  it  has 
been  stopped,  is  the  complete  exjilanation 
of  the  demand  for  state  ownership, 
which  is  now  beinij  raised  with  so  much 
zeal  and  in  so  many  widely-sejjarated 
i|uarters.  One  n;-roup  of  iniblic  men  are 
urged  to  favor  distributing  the  public 
lands  among  the  States,  on  the  general 
theory  of  state  sovereignty.  On  the 
(itlier  hand,  Senators  and  Congress- 
men, from  the  mountain  and  far  west 
.States  where  the  public  lands  actually 
are,  are  expected  to  favor,  as  most  of 
lliem  do,  the  cession  of  the  lands  to  the 
States,  because  it  would  turn  over  to 
their  respective  States  a  vast  treasure 
which  many  short-sighted  people  im- 
agine would  somehow  be  available  to 
them,  if  it  were  administered  from  the 
State  Capital  instead  of  the  National 
Capital. 

Among  all  these  classes  of  what  I  may 
call  the  "dissipationists",  none  cares  to 
consider  that  the  States  are  without  the 
inherent  strength,  the  administrative  in- 
strumentalities, or  the  scientific  and 
technical  organizations  that  are  abso- 
lutely necessary  to  the  proper  administra- 
tion of  the  public  domain,  and  that  the 
National  Government  has  developed  to 
such  high  efficiency.  It  is  utterly  impos- 
sible that  each  State  sho-ild  conduct  its 
own  forest  service,  its  own  reclamation 
service,  its  own  geological  survey,  its 
own  bureau  of  mines,  its  own  department 
of  agriculture,  with  anything  approxi- 
mating the  character,  the  thoroughness 
and  the  efficiency  with  which  these  serv- 
ices are  now  performed  by  the  Federal 
Government. 

There  is  only  one  sovereignty  in  this 
country  that  is  strong  enough,  big 
enough,  sufficiently  responsible  to  all  of 
the  people,  to  be  trusted  with  this  trus- 
teeship. To  turn  the  public  domain  over 
in  fragments  to  the  public-land  States 
would  mean  the  debauchery  of  state  gov- 
ernments, the  corruption  of  officials,  the 
prostitution  of  elections,  and  the  conver- 
sion of  legislatures  and  state  govern- 
ments into  clearing  houses  of  jobbery  in 
the  interests  of  the  various  combinations 
of  wealth  and  audacity  that  today  are 
demanding  the  cession  of  the  public  lands 
to  the  various  States, 
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Get  Your 
Canadian  Home 

rrotn  the, 

Canadian  Pacific 

E  will  make  you  a  long-time  loan — you  will  have  20  years  to  pay 
for  the  land  and  repay  the  loan — you  can  move  on  the  land  at 
once  —  and  your  Canadian  farm  will  make  you  independent. 
This  offer  is  directed  only  to  men  who  will  actually  occupy 
or  improve  the  land. 

Why  not  go  where  you  can  own  10  acres  for  every  acre  you  now  own  or  farm; 
where  every  acre  will  produce  double  what  a  worn-out  acre  produces  anywhere? 

Not  on  the  face  of  Mother  Earth  can  you  find  better  land  than  this  rich  virgin 
Canadian  soil.      The  enormous  crop  yield  per  acre  proves  this  every  season. 


We  Give  You  20  Years  to  Payi 

We  will  sell  you  rich  Canadian  land  for  from  $11  to  $30  per  acre.     You  need' 
pay  only  one-twentieth  down.     Think  of  it — only  one-twentieth  down,  and  then 
the  balance  in  19  equal  annual  payments.     Long  before  your  final  payment  comes 
due  your  farm  will  have  paid  for  itself  over  and  over  again.     Many  good  farmers 
in  Western  Canada  have  paid  for  their  farms  with  one  crop. 

Wc  Lend  You  $2,000  for  Farm  Improvcmcntsi 

An  offer  of  a  $2,000  loan  for  farm  development,  with  no  other  security  llian  the  land  itself, 
guarantees  our  confidence  in  the  fertiUty  of  the  soil  and  in  your  ability  to  make  it  produce 
prospenty  for  you  and  traffic  for  our  lines. 

The  $2,000  loan  will  help  you  in  erecting  your  buildings  and  making  things  easier  at 
the  start,  and  you  are  given  20  years  in  which  to  fully  repay  this  loan.  While  enjoying  the  use 
of  this  money  you  pay  only  the  banking  interest  of  6  per  cent. 

Advance    of    Live    Stock 


\J1 
mm 


iSS^^I 


on    Loan    Basis 

The  Company,  in  case  of  approved  land  purchaser  who  is  in  a  position  and  has  the  knowledge 
to  take  care  of  his  stock,  will  advance  cattle,  sheep  and  hogs  up  to  the  value  of  $1,000  on  a  loan 
basis,  so  as  to  enable  the  settler  to  get  started  from  the  first  on  the  right  basis  of  mixed  farming. 

Farms  Made  Ready  by  Experts  il  Desired  ;,Vicr„:rdep£',^„^l„f„7t.Su>:SrUtS  "^L 

developed.  ( >n  our  Ready-Made-Farni.  house  and  other  hiiildings  are  up.  well  is  diiir.  farm  fenced,  fields  cultivated  and  in 
crop,  all  Av.^iting  lor  those  who  w^nt  an  immediate  start  and  quick  results— all  planned  and  done  by  men  who  know— our 
own  agricultural  specialists.      Take  20  years  to  pay  if  you  want  to. 

We  give  free  service— expert  advice— the  valuable  assistance  of  great  demonstration  f.irms.  in  •^harge  of  agricultural 
specialists  employed  by  the  Canadian  Pacific  tor  its  own  farms.      This  service  is  yours^free. 

This    Great   Offer   Is   Based    on    Good   Land 

The  Canadian  Pacific  ofYers  you  the  finest  land  on  earth  for  g^rain 
growing,  callle.  liog,  sheep  and  Imrse  raising,  dairying,  poultry,  vc;;e- 
table!^  and  general  mixed  farming — irrigated  lands  lor  intensive  (arming 
—  non-irrigated  lan-Js  with  ample  rainfall  lor  mixed  and  grain  farming. 
Remember,  these  lands  are  located  ou  or  near  established  lines  of  railway, 
near  established  towns. 

Ynur  new  home  and  your  fortune  are  ready  for  you  in  the  famous. 
fertile  Canadian  West,  with  its  magniliccnt  soil,  good  climate,  churches. 
public  srhools,  gooil  markets,  good  hoit-ls,  unexcelled  transportation  — 
ard  20  years  In  which  to  pay  for  your  farm  and  repay  the 
Improvement  loan.  Here  is  the  I^st  Best  West — where  your  oppor- 
tunity i;es.  DoTi't  del.iy.  Mail  the  coupon  below  at  once.  The  bei:  liinl 
will    be    taken    first  —  so    time    is    precious   for  yo;i.     Write    tod3y. 


vt 

,«roi 


J—-—-:— 


A 


H.  E.  THORNTON,  Colonization  Commissioner 

Canadian  Pacific  Railway  Colonization  Department 

112  West  Adams  St.,  Chicago,  III. 

FOR  SAr.K— Town  l.>tv  in  all  (rmwinff  towns— Ask  for  inforroa- 

tioD  concfrninR  ludusirial  and  ItnsinosH  openings  iu  all  towns. 


Book  on              I       I    Book  on              I       I    Book  on 
Manitoba  | I    Saakalchewan    I I    Alberta 

(Make  a  cross  in  the  square  opposite  the  book  wanted) 
H  E.THORNTON,  Colonizalion  Commissioner, 

i.aiiadiaD  Pacific  Railway  Colonization  DepartmCDH 
112  West  Adams  St..  Chicago,  lU. 
Please  send  me  the  books  indicated  above* 


Name  . 


Address 

Town State. 


Kindly  mention  Technical  World  Magacine  zvhcn  zvriting  advertisers. 
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3  CUSTOM  SHIRTS  FOR  $S.OO 

I  ni.\ke  slirrt^i  tli.it  lit  viMi.  Icc.msc  I  m.ikc  vour  sliirrs  from  ^cur  mens* 
urcmcnts  .iiul  B>i->r-'»ntee  l«  t.ike  them  b.iclc  il  tliey   ilo   not    salisly   you, 

I  (tend  yoti  100  finiiiploH  to  select  from 

I  Bcml  you  moaaun'incti  t  blnnk  with  ruli-a.  I  ncnd  you  the  finished  shirts  rx- 
pn-K.i  pi-cimiil.  No  n-iLiy-tiiiiJo  sliirta  in  my  Btinp.  Imt  facilitir'i  fur  quick  do- 
livrry  of  tlio  hiRhfat  Kni<lf  of  i.-u,-"i.>m  worl^.  Wiito  forniy  Biimploa.  IHiEber- 
prk'i-d  fulirk'»,  too.)    Sprinx  Bamiilcatiuw  rvndy.    NouifcnUt. 

CLAKENCK  V..  HEAD  (Master  of  Sbirtcroft) 
XZVt  liiiv.rslly  Ave..  Ithaca.  N.  V, 


Turn  Your  Row  Boat  Into 
fV    A  Launch  With  This 


^■n  V^flb  E?peria11y  designed  for  row  boats,  canoos  and 
HBB  ^H^V  liiuDchoa  up  to  20  fpt't  Ion(?.  Just  the  thing 
^^^^L^V  f.ir  a  tishine  boat.      If  'Ifsircd  can  be  njn  slow 

^^^V  enou;;h  to  troll.     No  reverso  poar  not-ileti.     En[,'ine 

^^^^  can  Ih'  rPvorse«i   without  sfniiping.     Starts  without 

cranking.  Guaranteed  for  life.  Sold  on  3t>daya' trial. 

$  1 25  Buy sThis  "American  Special"  1 6  Foot  Launch 

Seats  7  to  9  people.  Elepantly  finished.  Embodies  engine  described  ab^^ve. 
Just  the  thing  for  summer  homes.  We  also  build  Stationary  Engines.  Send 
for  engine  catalog  describing  complete  line.  Also  boatcircular.    Wr'te  today. 

American  Engine  Co.,  473  Boston  St..  Detroit,  Mich. 


k 
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NO-BATTERY  ELECTRIC  BELLS 

^    ■    \  ,    O    S^  /  ^     \\,     ,      \  ll!    .SPRINGS 


>^s^o  -TjWN',sF;oKMf r5  \  \  ^. 
Sav^Trouble!  : permanent*  'Sav'e  ^XpensV^ 
Sent  Complete  $3.50.     Satisfaction  Guaranteed. 
SEARLES   ELECTRIC   CO. 

1156  Monadnock   BIk.,   Dept.   20.  CHICAGO 


HESSi^LOCKER 

^  TheOnlyModern,Sanitary 
STEEL  Medicine  Cabinet 


l\  H,- -'.          ,   p  -'verla^til 

|^.<--</  -,>.  I    MiMut.m 

I  F_T  3  1      1.     It  iilate  bra 

1^--     1  •        x-'.x  1    shelves. 


rlocker  fini'^hed  in  snow-white,  baked 

everlasting    enamel,    inside    and    out. 

iftil  beveled  mirror  door.    Nickel 

brass  trimmings.    Steel  or  glass 

'S.  

Costs  Less  Than  W^ood 

Never  warps,    shrinks,    nor    swells. 
Dust  and  \erniin  proof,  easily  cleaned. 

Should  Be  In  Every  Bath  Room 

I  '       "^       Four  styles— four  sizes.    To  recess  in 

K^  j^    wall  or  to  hang  outside.    Send  for  illus- 

^F  £iS    Irated  circular. 

The Ue.essed  Steel  HESS.  911  L  Tacoma  Bldg.,   Chicago 
Mcdlciue  Cabinet  Makers  cf  Steel  Furnaces.  Free  Booklet- 


■-■mP" 
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PANAMA  CANAL  FOR  FOR- 
EIGN SHIPS 

{Conihiitcd /ro)ii  /•aiv  S-/(' ) 

by  rival  steamships  on  other  freight  ship- 
ments— "penalized"  standing  for  refusal 
of  discounts  for  big  bulk,  delay,  extra 
charges,  "switching"  fees,  etc.  Finally, 
rivals  cut  rates  below  $.t  a  ton.  This 
entailed  almost  immediate  loss  to  the  new 
line  of  $1/4.000.000.  Rival  ships,  or 
what  are  known  as  'fighting"  shi]:)S,  were 
]mt  on  the  sea  "to  trail"  the  California- 
Atlantic,  departing  a  day  ahead  of  sched- 
ule time  and  so  having  freights  piled  up 
in  embargo  at  the  Canal  faster  than  the 
Panama  Railroad  could  transship.  This 
created  loss  to  California-Atlantic  ship- 
pers and  piled  up  claim  accounts  against 
the  new  line.  In  three  years,  as  a  result 
of  this  scientific  juggling,  the  independ- 
ent line  was  forced  to  take  its  ships  off 
the  sea. 

Theoretically,  Panama  could  and 
should  reduce  transcontinental  freights 
by  half.  Practically,  the  thing  is  tied  in 
a  knot  that  will  not  reduce  tariffs  a  dime. 
Look  at  the  facts  and  ponder  over  what 
perplexed  Uncle  Sam  should  do  about 
this  four  hundred  million  dollar  ditch  of 
liis  digging. 

(1)  Railroad  shijis  cannot  use  the 
Canal. 

(2)  h'oreign  ships  cannot  come  in  <in 
coastal  trade. 

(3)  The  only  steam.ship  line,  that 
was  operated  independent  of  the  rail- 
roads, has  been  jockeyed  into  the  hands 
of  a  receiver. 

(4)  When  the  railroad  clause  Avas 
embodied  in  the  Canal  Bill,  it  was  pre- 
dicted that  hundreds  of  independents 
would  come  in  on  the  traffic  and  order 
vessels  from  American  shipyards.  So 
far  is  this  from  being  the  case,  that  not 
a  single  independent  has  been  ordered  at 
the  shipyards,  and  the  orders  for  the 
railroad  ships  have  all  been  counter- 
manded except  one — that  one  of  course 
is  in  alliance  with  a  railroad — a  Mexican 
railroad. 

Freights  could  and  should  be  reduced 
from  coast  to  coast  by  way  of  Panama. 
Under  the  conditions  that  at  present  pre- 
vail that  desideratum  will  be  impossible 
when  ships  begin  to  go  through.  How 
is  it  to  be  done  ? 
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Who  Ever  Knew 
Any  Corn  to  Stay? 


Who  ever  saw  a  com  so 
old,  so  tough  as  to  resist  a 
Blue-jay  plaster  ? 

There  are  corns  which 
resist  the  first  plaster — that's 
true.  But  the  most  stubborn 
corn  must  come  out  with 
the  second. 

Think  how  easy  it  is. 
The  little  plaster  is  applied 


in  a  jiffy..     The   pain   stops   instantly. 

For  two  days  the  corn  is  forgotten.  Then 
you  take  off  the  plaster  and  the  corn  comes  out. 

It  comes  out  entirely  and  forever,  without 
soreness  or  any  discomfort. 

Did  you  ever  know  anyone  to  use  a  Blue-jay 
without  just  that  result  ? 

If  not,  why  don't  you  try  it  ?  Why  not  end 
your  own  corns  in  this  nodern  scientific  way  ? 

Now  used  on  a  million  corns  monthly. 


D 


(322j 


A  in  the  picture  is  the  soft  B  &  B  wax.    It  loosens  the  corn. 
B  stops  the  pain  and  keeps  the  wax  from  spreadinff. 
C  wraps  around  the  toe.    It  is  narrowed  to  be  comfortable. 
D  is  rubber  adhesive  to  fasten  the  plaster  on. 

]        Blue=jay  Corn  Plasters 

Sold  by  Druggists — 15c  and  25c  per  package 

Sample  Mailed  Free.    Also  Blue-jay  Bunion  Plasters. 

Bauer  &  Black,  Chicago  and  New  York,  Makers  of  Surgical  Dressings,  etc. 


A    WATER    SUPPLY 

without  operating  expense  and  at  iow  first  cost 
may  be  secured  with  a 

RIFE  RAM 

The  ram  is  operated  automatically  by  the  flow 
of  3  or  more  gallons  per  minute  from  a  stream, 
artesian  well  or  spring  having  a  head 
or  slanting  fall  of  3  or  more  feet. 

It  will  deliver  any  quantity  of  water  where 

you  want  it. 

if^'^f^  Free  information  on  request. 

-^ '"' RIFE  ENGINE  CO. 

2tl4  Trinity  BIdg..  NEW  YORK 


Do  you  use 
Pipe-Threading 


tool- 


H.ive  you 

t.-ruscdan 

of  the  famous 


Tnnl'i'^  Ost 

■  vv«*»#    hand,  belt  or  motor  operated 
HH  pipi--tiiriadine  tools  of  the 

OSTER    "^^tiNE"''" 

Uur  twenty  yr-nrs'  experic-ncc  gives  you 
three  thinirs— first,  an  easy  cutter  of  good 
thn-ads.  simple  to  operate,  second,  a  dur 
-Tbie  tool  adjustable  to  all  pipe  conditions, 
tliird.  a  price  that  pleases  you.  Mail  us  the 
list  attached,  marking  your  use  and  type  of 
^^  tool — hand,  belt  or  motor — and 
t:et  our  Illustrated  Catalog  No.  26-AFree. 

THE  OSTER  MFG.  CO. 

1963  East  61it  St.,  ClevelaDa,  0..  U.  S. 


Mark  use 
and  power 

Shop  Work 

Plumbing 

Steam-FittinflT 

Electrical 

Engineering 

Mining 

Farming 

Hand 
Belt 

Motor 


> 


S(<i,SS0N-52^ 


'N-51  i 


SAVE 

'One-Third  to  One-Half^ 

Special  selection  Diamond-Set  Jewelry.      '^ 
m^         LaVallieres,  Kings,   Ear  Screws,  Stick  Pins, 
'Caff  Links  and  Stucf.    Mountings  are  14  solid  Rold— except 
f3.K\  N-fiO  N-GlandN-62  which  are  platinum.     Fme,  brilliant  white  diamonds.    These  hana» 
-     ^  some  pieSsJli  our  usSl  liberal  CREDIT  TERMS:     One-fifth  down,  balance  divided 
•  -«»^    into  8  equal  amounts   payable  monthly.    Send  for  Free  Jewelry  Catalog,  ex- _^ 
*?•  JN^.     nlaii  ing  our  Easy  Credit  Plan.     Any  article  sent  for  your  examination, 


~e- 


charges  prepaid.    Wo  want  you  to  see  for  yourself  that  you  can 
•C    savo  monci  by  Bcndini;  to  u.i  whtn  in  noo.J  of  Q Ciamond.Walcb,  otc.^^^ 

LOFTIS  BROS.  &  CO.,  Diamond  Cutters^ 

Dept. 


,*^1 


N959.    108  N.  State  St. 
CHICAGO,  ILL. 

Eranchea:     rittsliurgh. 
Pa.,  and  St.Louia, 


Mo. 


$25' 


$15jrN-50 


Jlii 


-60 


^S 


N-S9 


Kindly  Mention  Technical  World  Magazine  ivhen  writing  advertisers. 
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For  all 
Purposes 


The  Hlqh  Poworcd.  Light  Weight  Cush- 

man  l!nglne  nioasiircs  out  just  enough 

pasolinc  to  do  tlie  work  rcoi'ircd. 

Advanced   4    cycle    type.     Weiclit 

under  2I"1  Ih';.   4  h.  ii.  rntinu  but 

,,T  actually  dcvclo|is  over  5  li.  p. 

'  >v  Automatic  Throttle  Governor  with 

'^  KicH  Graue  Schebler  Carburetor 

*    I    T-'.asv  sp'-.'d  chanir'-s.spi'ci.'il 

ition  ciutcli  i)ulli-y.     Ali-o 

■w   (rS    and    20  li.  p.    liitli 

oftieieney    cn^iines    for  ht-avy 

work.      Now  ready.     Free  book 

di'Stnbc'S  all.    Write  for  it. 

CUSHM.\N  MOTOR  WORKS,  2069  N.  St.,  Lincoln,  Neb. 


M: 


You  Can  Build  This  Handsome  Power  Boat 

ONLY  ?28  for  knockdown  frames,  patterns  and  in- 
structions for  this  23  footer — speed  'J  'u  to  14  miles 
an  hour.  Everything  made  simple.  Easy  to 
huild  if  you  can  handle  hammer,  saw  and  screw  driver. 
We  also  furnish  complete  knock-down  bv»at.  Or  pat- 
terns alone  at  from  $2  to  $12  according?  to  design. 
Thousands  of  Brooks  boats  in  use  and  building  now. 
It's  fun — and  profit — and  real  pleasure  to  build  a  boat. 
Write  for  Brooks  Boat  Book  today  —  just  a  postal. 
Scores  of  models  and  sizes  of  all  kinds  illustrated. 
Mailed  free.  Save  two-thirds  the  boat  builder's  pri^-e. 
Gft  cur  offer. 
BROOKS  MFG.  CO.,  860S  Sidney  St..  SAGINAW,  MICH. 


SEND  POft  MOTOR  aCLE  CAlAlOGUE 


pope  qualily 


Three  great  Pope  features 

Overhead-valve  Motor  — more  power 
and  speed.  Rear  Spring  Suspension, 
helical  expansion  type,  insures  comfort. 
Spring  Fork  absorbs  vibration. 

Model  H  "IJehrweight"  $165 
Model  K  ■"The  Big  4"  $200 
Mod*-l  M  '•5h.p.-  $215 

Model  L  "Twin-  $250 

Get  the  details.     Write  tod:iy. 
THE    POPE   MANUFACTURING  COMPANY 

&04  CapitolAve  .Hartlord,  Conn. 
PoDc-HarHord  Aulomobiles,  Cohimbia  and  Pope  Sicvcles 


•OPE 

Motor  Qcm 


RANGER  BICYCLES 

rcurf  Cocistcr- Brakes  and  Hubs:  yuyicture  Proof 
s:  h-.flic'^i  '^rajc  f</uiptn(nt  and  manj  advanced 
feature:;  l'"Sfesseil  I  v  n'">"therwheels.  Guar  ant  f  td  Sys. 
CAOTADV  DDIPCC  direct  to  you  are  less  than 
rAblUnl  rnluCdoUicrs  ask  forcheap 
%vhe<"Is,  Other  relial>ie  in'""lelft  from  812  up.  A  few 
eood  secr.nd- hand  machine'-  ?''  to  ?S. 

10  DAYS'  FREE  TRIAL  ;r.".t;°.°r, 

prepaid,  anywhere  in  U.S.,  without  a  cent  xn  a^-i\i>tce. 
no  NOT  BUY  a  bicycle  or  a  pair  of  tires  from 
.r'ncxf  at  any  price  until  you  get  our  big  ne-v  catalog 
and  special  prices  an<\  a  marvelous  nrjfoff'et .  Apo^tal 
brings  everything.  IVrite  it  now.  TIBE8.('oaBter-llrafc« 
Rrar  Wheels,  lamps,  parts.  ^uTKSne^,  half  usual  prices. 
tider  Acrents  everywhere  are  cnining  money  sell- 
ing our  biLvcles,  tires   and  sundries.      AVrlte    today. 

MEAD  CYCLE  CO.,    Dept.  S29,      CHICAGO 


AIR-MINE  DIVIDENDS 

{Conttnufti  frvm  page  MS) 

contained  so  little  in  the  way  of  raw  ma- 
terial, has  preventeil  power  development. 
Ten  years  ago  Dr.  Samuel  Eyde,  a  Nor- 
wegian who  had  studied  his  profession 
of  electro-chemistry  in  Germany,  came 
ijack  to  his  native  land  with  the  great 
secret  of  utilizing  the  air  as  a  source  of 
raw  material.  Strangely  enough  he  was 
forced  to  persuade  French  capital  to 
hack  him  in  the  initial  experiment.  By 
the  side  of  a  small,  hut  rapid  stream,  he 
built  a  tiny  factory,  where  he  employed 
four  men  in  the  manufacture  of  nitric 
acid  from  the  atmos[)hcre,  using  a  single 
electric  furnace  of  23  ln)rsepower.  Al- 
ready the  industry  has  grown  until,  at  the 
two  large  plants  now  in  operation,  200.- 
000  electric  horsepower  are  utilized,  and 
more  than  1.500  men  employed — the 
total  product  of  nitrogenous  fertilizers 
being  more  than  100,000  tons.  Exten- 
sions now  under  construction  will  double 
this  production,  and  jilans  are  made  for 
the  building  of  new  factories,  which  will 
use  nitrogen  from  the  air  in  the  making 
of  dynamite,  gun-cotton  and  (ither  high 
explosives. 

The  fact,  that  at  present,  at  least 
thirty  million  electric  horsepower  await 
easy  development  in  Norway  and  that 
niilh'ons  more  can  be  puduced  by  the 
building  of  dams  and  storage  reservoirs, 
indicates  the  vast  possibilities. 

In  Germany,  after  years  of  efTort,  the 
electro-chemists  have  just  succeeded  in 
getting  ammonia  in  commercial  quanti- 
ties out  of  the  air.  Under  a  heavy  pres- 
sure and  in  the  presence  of  the  tre- 
mendous heat  of  an  electric  furnace,  they 
have  succeeded  in  forcing  the  nitrogen 
of  the  air  to  unite  with  hydrogen,  thus 
forming  ammonia,  the  uses  of  which  and 
its  compounds  are  increasingly  large. 
I!ig  factories  are  now  being  built  on  the 
banks  of  the  Rhine  for  its  production. 

Out  from  South  Carolina,  at  the  other 
side  of  the  continent,  in  Los  .Angeles,  is 
another  experimental  factory,  which, 
also  using  the  air  as  its  sole  supply  of 
raw  material,  is  turning  out  quite  other 
products  for  quite  different  purposes.  It 
already  sells  pure  oxygen  and  liquid  air 
for  scientific  and  medical  purposes,  but 
its  great  ambition  is  to  do  away  with  ice 
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MAIL  ORDER  PRICE,  $56 


Terms: 


Nothing  Down, 

$4  a  Month. 
Shipped  on  Approval. 
No  Salesmen 
No  Agents 
No  Collectors 

No  interest  on  deferred  payments 
No  Red  Tape 

This  is  the  Famous  Model  No.  3  OLIVER— A  Standard  Visible 
Typewriter  with  a  record  unequalled. 
Nearly  200.000  In  use. 

You  are  not  aslted  to  pay  any  money,  until  this  famous 
typewriter  has  been  deHvered  to  you  and  you  have  used 
it  and  found  it  to  be  satisfactory  and  wish  to  keep  it. 

Then  the  terms  are  $4  down  and  $4  a  month  until  you 
have  paid  $56. 

Four  dollars  a  month  ia  the  exact  amount  that  machines 
of  this  quality  bring  for  rental — it  amounts  to  13c  a  day— 
at  this  rate  you  can  make  the  typewriter  pay  for  itself. 

No  cash  till  you  accept  it— no  interest  on  payments— no 
extras  of  any  kind— each  machine  delivered  on  this  propo- 
sition is  a  genuine  perfect  No.  3  OLIVER  Typewriter, 
shipped  in  the  original  box  as  packed  at  the  factory. 
Each  has  the  full  standard  equipment  and  each  is  guar- 
anteed against  defect  of  material  or  workmanship  for  the 
life  of  the  machine. 

Sold  without  salesmen  or  agents.  You  get  th0  saving- No 
salesmen  are  necessary  to  sell  a  genuine  No.  3  Oliver  at 
this  price. 

12.000  orders  have  already  been  filled. 

Be  sure  and  send  today  for  our  celebrated  book,  "Your 
Final  Typewriter."  which  fully  describes  this  famous 
machine  and  tells  you  some  very  interesting  things  about 
the  making  of  typewriters. 

Just  write  your  name  on  a  postal  card  or  on  the  margin 
of  this  page  and  tear  it  out  and  mail  it  now. 

TYPEWRITERS   DISTRIBUTING  SYNDICATE 

166  E-83,  North  Michigan  Blvd.  CHICAGO 


The  Kindest  Thing 
You  Can  Do 

Is  to  pass  something  you 
like  on  to  another.  I 
have  a  limited  number  of 
copies  of  TECHNICAL 
WORLD  MAGAZINE 
which  I  will  send  to  those 
you  think  might  be 
interested  in  this  sort  of 
magazine.  Just  give  me 
the  names  on  a  post  card. 
I'll  do  the  rest. 

W.  S.  LOCKWOOD 

Circulation  Manager 
5790  Drexel  Ave.,  Chicago,  111.,  U.  S.  A. 


$5,000  a  Year 
from  Ten  Acres 

With  Six  Months  Vacation 


Inde- 
pendence 
and  a 
Competence 
for  Life 

Five  Thousand  Dollars  a  Year 

net  income  from  ten  acres  of  matured  apple  and  cherry 
orchard  in  the/rostlcss  and  tvormlcss  Bitter  Root  Valley  with 
a  home  and  six  months  vacation  annually  in  one  of  the  most 
magnificiently  endowed  natural  environments  on  the  Crea- 
tor's footstool,  with  go'flinks,  hunting,  fishing  and  mountain 
chmbing  and  with  neighbors  of  culture,  education  and  refine- 
ment—is the  opportunity  we  offer  you. 

We  believe  you  will  investigate  this  opportunity  because 
this  appeal  for  investigation  is  directed  to  broad-minded  and 
sensible  readers,  living  in  an  age  of  scientific  progress  which 
has  made  the  impossible  of  yesterday  the  reality  of  today. 
This  is  iwt  an  offer  of  something  for  nothing.  It  is  an  oppor- 
tunity for  you  to  make  an  immensely  profitable  compact 
based  on  mankind's  partnership  with  Nature.  Wearenotv 
groivifig  more  than  three  thousand  acres  of  fruit  trees,  one  to 
three  years  ohi,  for  satisfied  customers  who  would  not  consider 
selling  their  orchards  at  a  large  advance  over  their  cost. 

$5,000  Yearly  For  Life  From  Ten  Acres 

A  Bitter  Root  Valley  apple  orchard  bears  commercially  in 
its  fifth  year.  Ten  acres,  fully  developed,  should  be  capable 
of  returning  you  during  early  maturity,  strictly  net,  a  profit  of 
$2,000  to  $5,000  yearly.  Beginning  with  the  10th  year  from 
planting,  judged  by  experience  of  others,  10  acres  should  net 
you  an  income  of  $5,000  yearly  and  employ  only  half  your  time. 

If  you  have  a  fair-sized  income  now  and  are  willing  to 
improve  your  condition,  you  do  not  need  muck  capital  to 
possess  one  of  these  big-paying  orchards. 

Our  Proposition  and  Plan 

briefly  stated  is  this:  We  will  sell  you  a  CHOICE  10-ACRE 
ORCHARD  HOME  TRACT  (spring  of  1913  planting)  best 
standard  varieties  apples  and  ch'^vnQS— with  the  Company's 
definite  written  contract  to  care  for  and  develop  your  orchard 
under  expert  horticultural  supervision  for  five  full  growing 
seasons  from  date  of  planting,  including  all  land  taxes  and 
irrigation  charges.  You  may,  if  desired,  assume  personal 
charge  of  your  orchard  at  any  time  and  secure  a  refund. 

The  land  should  easily  become  worth,  conservatively 
stated,  in  fair  comparison  with  other  improved  land,  $1,000  an 
acr'*.  There  is  a  clean  profit  to  you  of  100  per  cent  on  a  5-year 
investment  to  count  on  at  the  outset.  Only  a  $300  cash  pay- 
ment required  now  to  secure  your  orchard  tract— balance  in 
easy  payments  divided  over  a  ten-year  period.  Your  pay- 
ments for  the  first  few  years  are  practically  ALL  the  cash 
outlay  you  will  have,  ^s  your  orchard  tract  should  meet  all  pay- 
ments falling  due  tvhile  in  commercial  bearing  period  and  yield 
you  a  handsome  profit  besides.  Our  reservation  plan  provides  for 
inspection  of  the  land  by  you,  and  your  money  back  if  dissatisfied. 

INVESTICA  TE  by  using  this  coupon  TOD  A  Y 

BITTER  ROOT  VALLEY  IRRIGATION  CO. 

H40.S1M  First  Natianal  Bank  Building,  Chicago.  U.  S.  k. 
Robert  S.  Lemon,  General  Sales  ManagiT 

PUane  send  vie  fit il  informafion  cuncerning  your  Eivjrvtew 
Orchard  Tracts  in  Bitter  Root  Valley. 
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Detroit  Miarlfiie  Engine 


Us*s  Gasoline 


ill  i-ach  Iwat- 
iiic  0.111)111  unity 
Spocial  w))oU><ia1o 
prico  on  first 
fitki'lct.   AmaEing 

fiiol  iiijeclor  B,avc9 
BALF  opLTBtiiiir 

C"ht,  KIVUS  URiru  pOTCol 

>  itart^  Willi 


or  Kerosene 


t>l 


11 1  y  throo 


GREATEST  EN- 
GINE   BARGAIN 
EVER  OFFERED. 
ry  rodiiidc.l  if 
jMii  Rro   m>t   satis- 
\\.-A.  l,2ai><l4ov1. 
-Jto:>Oh.p  :3Uitablo 
f'lrnny  t>oftt,caiior, 
-or 
railwny    trnck    car. 
J" 'In  "boosU-rs"  rliili. 
Send  for  new  catali<?. 


I)efrolt  Kii-'tip  Works,  t*^-"  .Tefferson  Ave.,  Detroit,  MlcV 

RIDER  AGENTS  WANTED 

in  each  town  to  hilelnl  exIuMt  siiiii'le  lyi    iii.nlel.     little 
for  SpKial  Olfiy.       Klilcst      i>Hft,„4t07 

Gunrautcpd  1013M.kI.-1h  '3' *»/  ">  ^^1 

with  Co-tsttT-Ilrakes  iind  I'lnictiire-Pront    Tires. 

i!>ii  iiiKi  \'^\■i  !MODi:i,.s    *7«„  IfrfO 

AM.  OlItKST  MAKES i^  M    'O  ^t^ 

100  Second-Hand  Wheels 

AU  f'M^.'j  .i.<7  »'(..,/,,■(.  f:.'.'.^  ,ii  t,f7o  ^^  -  ^4% 
«;ri'iit  iaitory  tliarUitr  «alc.  v>«»  •«»  fl»C» 
We  Ship  on  Approval  without   a   cent 

;';■;■:■;;;;;;.'_;„■*;  10  Days'  Fres  Trial 

TtDCC  roaslcr-hriikc  wIkm-Ih,  Liiiifs.  and 
f  fflCO    sun  Irifs,  A.i.v  j<)K,>.'/ri,^t.     !)(»    NOT 

ItlY   tin    yon   i^t't   our   cataloi,'ue   and    offer.     Il'rife   ti.^TV. 

MKAD  CYCLE  CO.        l)ept.  S29,        CHICAGO 


(^^^^[^'""(^ 


For  General  Office  or  Peraonal  Oesh 

0>rr  M.OOO  Is  ui> 

Buy  from  your  Stationer  or  order  direct 

Price  includes  handsome  Morocco  case. 
Every  mactiine  guaranteed.  Money 
refunded  if  not  satisfactory  after  10  days 
trial.       Ref     Century     Bank.    N.    Y.— 

kfters.-in  Hrgnrh.      Agents  Wantci^. 

(t.  Gancher  ^.A,!:'...^.',  NA^^ 


I  NEED  GOOD  MEN 


--everywhere — part 
or  all  time— learn 
a^^pMMiH^^^^^— ^^^^^^  niy  nrethods — join 
nie  in  my  liigii-chiss  business  -  Established  13  years 
-  Authorized  capital  $1,000,000— No  experience 
needed— desk  and    complete   business   outfit    free. 

WRITE  TUD.W. 
W.  M.  OSTRANDER,  Dept.  H.  12  Weil  31»t  Street,  New  York  City 


Waihbume's  Pal.  "O.K."  Paper 
Fasteners,  used  exclusively  by  those 
who  desire  the  best  in  Office.  Bank, 
School  and  Home.     Made  of  Brass 

and  nickel-plated  Steel,  three  sizes;  put  up 
in  Bright  Metal  boxes  ol  50  &  100  each. 

Vour5ta(ioner,  10.  15,  20&25i'. 
nd  1  Ol'  for  box  of  51)  assorted.   Booklet  free 

YEARLY  SALE  NOW  100  MILLION. 

THE  0.  K.  MFG.  CO..  Syracuse,  N.  Y. 


PATSNTKB 


IHTFRino  viru' 


VACUUM    PUMPS 

1  to  20  inches  vacuum  also  used 
for  blowing  1  oz.  to  10  lbs.  pres- 
sure ^  for  pas  furnaces,  blow- 
pipes, agitation  and 

VACUUM  CLEANING 

Blower  Cat.  No.  (>S — Vacuum  69 

LEIMAN  BROS 


2-T   JOHN    STREET 
NEW  YORK 


HARTSHORN 
SHADE  ROLLERS 

Bear  the  script  name  of 

Stewart  Hartshorn  on  label. 
Get  "improved,"  no  tacks  required. 

Wood  Rollers  Tin  Rollers 


in  ilic  haiullint:;-  of  llic  ,i;Tcat  fruit  crops 
of  the  Pacific  coa.st.  In.stead  of  stocking 
a  s^reat  refrigerator  car  with  huge  quan- 
tities of  ice,- — wliich  nui.'^t  he  renewed 
once  or  twice  during  the  long  trip  across 
the  continent — it  proposes  to  can  Cah- 
foriiia  breezes:  to  keep  the  cars  and 
their  precious  contents  at  an  unchanging 
temperature  by  the  use  of  a  few  small 
cylinders  of  liqtiid  air,  which,  beginning 
at  a  temperature  of  several  hundred  de- 
grees below  zero,  is  capable  of  absorb- 
ing a  vast  (|uantity  of  lieat  before  it  re- 
gains its  natural  and  gaseous  form.  Still 
other  experimenters  are  working  out  a 
jirocess  for  hitching  up  the  atoms  of 
oxygen  in  the  air  three  abreast  instead  of 
two,  so  that  it  becomes  ozone,  which  may 
be  used — as  it  is  in  St.  Petersburg — for 
killing  the  germs  in  drinking  water  and 
for  the  preservation  of  various  food 
]iroducts.  Even  now  one  may  buy,  at  the 
drug  store,  a  can  of  ozone,  by  releasing 
which  into  the  air  of  his  bedroom  he 
may  enjoy  some  of  the  exhilarating  sen- 
sations of  mountain-climbing,  without 
the  necessity  of  hiring  a  corps  of  Swiss 
guides,  and  buying  an  alpenstock. 

When  it  comes  to  exploiting  the  newly 
discovered  resources  of  the  air  it  is,  of 
course,  to  be  expected  that  the  Steel 
Trust  would  be  among  the  fir.st  to  rise  to 
the  opportunity.  It  has  done  so  on  a 
most  gigantic  scale. 

Everyone,  who  has  been  near  an  iron 
or  steel  plant  at  night,  has  seen  the  red 
.glare  in  the  sky  above  the  great  blast 
furnaces.  Ever  since  man  began  to 
smelt  iron  ore,  that  fiery  reflection  has 
flaunted  to  the  skies  the  prodigal  and 
splendid  wastefulness  of  the  steel  indus- 
try. Any  business,  less  princely  than 
that  which  enabled  Carnegie  to  endow 
Emperors  and  Presidents,  w-ould  have 
ruined  such  thriftless  mana.gers.  But 
having  a  whole  virgin  continent  of  coal 
to  ravage,  it  never  seems  to  have  oc- 
curred to  one  of  the  braggart  race  of 
steel  masters  that  fuel,  which  turned  the 
whole  sky  for  ten  miles  into  a  flaming 
glow,  might  possibly  be  turned  to  some 
useful  purpose. 

The  simple  idea,  which  has  now  re- 
sulted in  a  marvelous  economy,  came 
first  into  the  mind  of  a  German,  with  an 
English  economist  close  at  his  heels. 
One   may   be   sure   that   it   would   never 
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Spring  Clubbing 
»  Bargains  ^^ 

Economical  Ways  of  Buying 

Technical  World  Magazine 

In  Combination  with  Other  Standard  Publications 


We  have  arranged  with  the  pubUshers  of  a  number 
of  magazines  for  some  special  rates  during  the  slack  spring 
months,  and  we  are  passing  these  rates  right  along  to  you. 
If  you  are  already  a  subscriber  to  any  of  these  magazines, 
and  wish  to  take  advantage  of  the  special  prices,  send 
your  order  along  and  we  will  see  that  your  subscription 
begins  with  expiration  of  your  present  term.  Magazines  all 
may  go  to  one  address  or  all  to  separate  addresses. 


Harper's  Bazaar "l  .„    _ 

Technical  World  Magazine .   [  *"    ">"« 

McClure's  Magazine  or  Cos-  (  CO  *>A 

mopolilan )  '?<>->" 

Everybody's  Magazine,    or  \   ...  _ 
American,  or  Cosmopolitan.   '  ""    ''"^^' 
Technical  World  Magazine. 
Delineator 

Cosmopolitan  Magazine.  . . 
Technical  World  Magazine. 
Good  Housekeeping,  or 
Hearst's  Magazine 


Woman's  Home  Companion 

Technical  World  Magazine. 

American  Magazine, or  Cos- 

mopolilan,or  Everybody's 

Technical  World 

Everybody's 

Cosmopolitan 


$3.45 

j  All   Three 

j$3.45 

All  Hiree 

$3.55 

All    Three 

$3.45 


McClure's  Magazine 

Technical  World  Magazine. 

Udies' World 

Cosmopolitan  Magazine,  or  1 

Metropoiilan.orEverybody's  I 

Technical  World  Magazine.  I 

Pictorial  Review I 


World's  Work "^   .„    ^ 

Technical  World  Magazine.   (  A"    Three 
Everybody's   Magazine,  or  i  (tj^  ]  C 


All   Three 

$2.30 

All  Three 

$3.15 


Cosmopolitan  . 

Woman's  Home  Companion  ~] 
Technical  World  Magazine. 
Review  of  Reviews 


All  Three 

j$4.15 


Scientific  American,  or  Cur- ^ 

rent  Opinion,  or  Cassier's,  (  *"'  Three 
Technical  World  Magazine.  "  d*C  AQ 
CosmopoliUn )  «PJ»V0 

Technical  World  Magazine 

WITH  American  Magazine,  or  Everybody's,  or  McClure's $2.30 

WITH  American    Magazine    and    Current   Opinion,    or     Travel 

Magazine 4.80 

WITH  Cassier's  and  Everybody  5,  or  Cosmopolitan S.05 

WITH  Cosmopolitan,  or  Metropolitan 2.30 

WITH  Cosmopolitan  and  Woman's  Home  Companion  tall  three)  3.55 

WITH  Current  Opinion,  or  Travel  Magazine 3.65 

WITH  Delineator,  or  Metropolitan 2.30 

WITH  Delineator  and  Everybody's  (all  three) 3.45 

WITH   Everybody's  Magazine,  or  Cosmopolitan 2.30 

WITH  Good  Housekeeping  and  Cosmopolitan  (all  three) 3.45 

WITH   Harper's  Bazaar,  or  Opportunity,  or  Pearson's 2.15 

WITH  Harper's  Magazine,  or  Weekly 4.65 

WITH  Harper's  Magazine,  or  Weekly  and  Everybody's  Maga- 
zine (all  three) 5.80 

WITH  Pictorial  Review,  or  American  Boy.  or  Modem  Priscilla.  2.00 

WITH  Popular  Electricity 2.30 

WITH  Popular  Electricity  and  CosRifipolitan  (all  three) 3.45 

WITH  Review  of  Reviews  and  McClure's  (all  three) 4  05 

WITH  Scientific  American,  or  Cassier's 3,90 

WITH  Scientific  American  and  Everybody's  (all  three) 5.05 

WITH  Woman's  Home  Companion 2.40 

WITH  Woman's  Home  Companion  and  American  (all  three) . . .  3.55 

WITH  Woild;s  Work 3.00 

WITH  World's  Work  and  Woman's  Home  Companion  (all  three)  4.25 

WITH  Youth's  Companion 3.15 


NOTE:  In  any  of  the  above  Combinations.  Technical 
World  Magazine,  Everybody's,  McClure's,  Cosmopolitan, 
Delineator,  Good  Housekeeping,  Hearst's,  Metropolitan, 
Popular  Electricity  and  American  may  be  substituted  for 
each  other  without  any  change  of  price.  SEND  ALL 
ORDERS    TO 

Technical  World  Magazine 

5862  Drexel  Avenue  Chicago,  III. 


TOOL 


'Yankee' ' 

No.  1430 

"TpHE  little  hustler, 
•*■  the  baby  hand  drill 
nf  the  blfj  "YANKEE" 
Tool  family.  Small, 
compact,  light  —  yet 
strong  and  durable, 
and  made  with  exactly 
the  same  care,  precision 
and  expert  finishing  as 
the  largest  of  its  brothers. 
Gives  big  speed  on  light 
drilling-  just  the  tool 
for  small,  accurate  jobs. 

"Yankee" 

Plain  Hand  Drill 

No.  1430 


Weight    - 


10^^  inches 
1  >4  pounds 


Malleable    iron    frame, 

steel    spindle    with    cut 

teeth.        Three-jaw 

chuck.        Holds     round 

shank  drills   to  /j  inch 

diameter.        Detachable 

handle    contains    maga- 

_^         I  yy      zine  for  drills.     Adjust- 

Y&IIKCC         able     hardened      steel 

ni   •      II      J   rv  -ii    bearing  in  lower  end  ot 
Plain  Hard    Drill    ^^^^^^ 

No.  1430  

Price  ^liZ^ 

Your  dealer   can 
supply  you 

NORTH    BROS.    MFG  CO. 

PHILADELPHIA 


Write  for  "  'Yankee*  Tool 
Book" — free—  showing- 
styles  of  Yankee  Ratchet, 
Breast,  Hand  Drills  and 
other      "Yankee"     Tools. 
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F.Xl'liDS: 


I  ,  11  il  cimiii-.Tini;  r.'r.TcM.'r  lil.niry 
rill,l'AU>,  f..r  ^.■M■n  .i..>>'  fr.-i- ex- 
II  vci.nli'inli'to 


,ili,niiitiim     r,-liirii.il>li'  :il  "iircXMc-ii-.-.     II  y<m  ili'inli' to 
•l.  till- bonks,  ^oll  can  Imy  Ih.Mii  at  almost  half  lhc>  n-uoilar 
payabli-    in    Miiall     ■„..Mllily    ilist_all,M,-.it  ^^.....^...,. 


tiulent;  woik.TorcM.ort.  yoiir.iuKain  from  ll 

niiiliMiatekMo«l,..li;.'of  your  M..rk      kii.™  lo,!-..  «liuli 

ally  m.  an  f intoss  and  hiehi-r  i.ay.     '1  lie  work  of 
tuciiIy-Hcvrn  exiMTts.  tliis  library  is  ret-OKnized  as  a  stanft- 
*     '     '     '     'ji'    '        '        "" 


"ill  toontiially  nn 

iV'e  yyoVk^iyte'chniVaTscSiools,  libraries  and  l>rac- 

liiLil  turn  throuyhoiit  the  t-ountry. 

The  Complete  Cyclopedia  of 

Civil  Engineering 

;;c-Si^;^rire;^-.n;;;,;;;r:d:o^:^;h:il;i:?f:;!f 

las;  .-areflflly  crossoiidex.d  lor  quirk  easy  reteren.-.-.  1  h. 
b.ioks  are  substantialh  biuind  in  half  red  moroceo.  Bobl 
stamped,  and  are  i.nnted  m  larw,  elear  type  on  speeiai 
.luality  paper. 

-Important  Subjects  Covered - 


rlniu- Surveying— Mi'i-hmiii-al  I»rH»ing  —  Pli'1  link- and  Topogruphy  — 
Railroad  KnElnerrinc— Slalirs— Slrenglhot  Miil.-rrals-Koc.i  Trnssos— 
Mill  Building  t'omtrnplinn—rnst  Analysis  in  Kolatiun  to  huk'uit-erinir 
-  Alnsunry  and  l(.-inforced  Conrrfte  —  Steel  t'onHtruftion  rrai-lieal 
Probli-ms  In  Constrnrtion  —  llridge  Engineering  --  Highway  tonstriip- 
lion  -  llydraulies  -  Water  Supply  —  irrigation  Engine<.ring  —  Water 
Power  lleielopinenl— Sewers  loid  Drains— House  llrainage  and  Sanita- 
lion-Klver  and  lliirl.or  hoproiemeiils. 


Sent  Absolutely  Free— Express  Prepaid 

The  eomplete  eight  yolumes,  not  a  sample  yolnme.  will  be 
sent  exiiress  prepaid,  tor  seren  days'  free  examination;  re- 
turnable at  our  expense  if  they  do  not  eontain  the  inEormation 
vou  want  IE  you  keep  the  books,  pay  S2.00  seyen  days  after 
reieipt  and  the'ii  S2.«l  a  month  until  you  haye  paid  the  special 
iiitrodu.tory  price  o£  SM.SO.  The  regular  price  of  this  great 
Cyclopedia  i".^i.lMI.  ■,  ..         »  » 

■  Just  fill  in  and  mail  the  coupon.  It  won  t  cost  you  a  cent 
to  examine  these  books.  We  Tinow  they'll  be  worth  many 
times  their  co-t  to  you.  Mail  the  coupon  now  and  you  will 
receive  your  boobs  promptly. 

Another  Great  Free  Offer 

With  eyerv  set  is  included  a  year's  Consulting  Memliership, 
regular  value  ■512.1X1.  entitlingyou  to  the  free  advice  ot  a  stall 
of  expert  Civil  Engineers.  This  will  give  you  practical  help 
in  handling  working  problems  which  are  too  specific  to  be 
taken  up  in  detail  in  the  cyclopedia.  There  will  be  no  limit 
to  this  service.  A  single  problem  solved  tor  you  might  be 
worth  more  than  the  first  cost  of  the  books. 

American  School   of  Correspondence,  Chicago,  U.  S.  A. 


FREE   EXAMINATION  COUPON 


American  School  of  Corresnonifence,  Chicago,  U.  S.  A. 

Ple;.se  send  set  Ciclonedia  of  Civil  Kngineering  £<'';'!*«■«' 
tree  examination.  I  imII  send  ffi.llO  within  1  days  and  K.OO  a 
month  until  I  have  iiaidSJ.KI.  or  notify  you  and  hold  the  books 
subject  to  your  order.    Title  not  to  pass  until  tuUy  reiid. 


Name.. 


I 


Oct  UPATION 
EMPLOTEK   .. 


Iiavc  (iccurrcd  lo  an  .\iiicrican  steel 
niamifacturcr.  lUit  lie  is  quick  to  adapt 
liiinsclf,  S(i,  when  tlic  ,y;rcatest  of  trusts 
liiiilt  its  ready-made  steel  eity  at  Gary, 
Indiana,  on  the  hlcak,  sandy  shore  of 
Lake  Michigan,  it  fitted  the  sixteen  great 
blast  furnaces  with  apparatus  by  which 
all  the  gas  generated  in  the  forced  con- 
Miniption  of  coal  is  carefully  captured 
anil  led  away  through  a  sserics  of  washing 
;ind  cleansing  tanks  to  great  holders, 
which  supply  all  the  fuel  for  producing 
the  amazing  total  of  2,^0,000  electric  and 
steam  horsepower. 

In  the  place  of  a  fiery  crown  over  the 
city,  they  have  now  a  great  battery  of 
more  than  thirty  huge  gas  engines,  which 
furnish  electric  current  for  hundreds  of 
motors — a  single  one  of  which  develops 
as  much  as  6,000   horsepower.     By  thus 
utilizing  this  waste  gas  the  whole  process 
of  making  steel  at  Gary  has  been  made 
almost  automatic.     From  unloading  the 
raw  ore  from  Lake  Superior  out  of  the 
hulls  of  the  great   freighters   to  rolling 
the  finished  product  into  steel  rails,  all 
the  great  machines  are  driven  and  con- 
trolled by  the  electric  current.     Inciden- 
tally there  is  enough  current  left,  after 
supplying  all  the  wants  of  the  mills,  to 
brilliantly  illuminate  the  whole  of  Gary, 
alreadv  a  town  of  20,000  people.    Wher- 
ever the  Trust  has  built  new  i)1ants  it  has, 
of   course,    arranged    to   -itilize    the   by- 
product gas   to   furnish   power   and   the 
new    steel   city   on   the   shores   of   Lake 
.Superior  will  be  built  so  that  power,  for 
practically  all  uses,  will  be  derived  from 
the  blast  furnace  discharge. 

The  savings  to  the  Steel  Trust  from 
this  one  great  innovation,  alone,  will 
amount  in  the  aggregate  to  millions  an- 
nually. And  the  possibilities  are  by  no 
mean's  exhausted.  Gas,  which  might  be 
turned  into  power  worth  many  more  mil- 
lions, is  still  daily  escaping  from  thou- 
sands of  coke  furnaces  in  Pennsylvania 
and  elsewhere,  and  it  is  reported  that 
the  Bethlehem  Steel  Company  is  plan- 
ning to  utilize  a  good  share  of  it. 

Certainly  the  American  people  have 
rarely  been  so  -wantonly  and  monstrously 
wasteful  as  in  their  handling  of  coal. 
They  are  just  beginning  to  pluck  back 
from  the  air  a  small  part  of  the  wealth 
they  have  been  throwing  away  for  _  so 
many  years,  and  they  are  also  beginning 
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BUY  A  TESTED   ENGINE 

For  whatever  purpose  you  may  need  an  engine,  whether  for  running  an 
experiment  shop  or  for  handling  the  machines  neces- 
sary to  take  care  of  a  small  business,  buy  a  thoroughly 
tested  engine.     It  is  always  cheaper  in  the  long  run, 
even  though  it  costs  a  little  more  at  first. 
The  important  part  is  that  you  have  power 
when  you  need  it. 


I  H  C  Oil  and 
Gas  Engines 

are  thoroughly  tested  before  they  leave  the  factory,  and  are  again  tested  when  they  are 
installed  in  the  purchaser's  place  of  business.  Besides  testing  the  engine  thoroughly,  we 
guarantee  its  satisfactory  perfonnance  and  that  guaiantee  is  worth  having. 

Among  satisfied  users  of  I  H  C  engines  are  model  makei-s,  carpenters,  tin  and  metal 
workers,  bakers,  launderers,  printers,  and  men  in  practically  every  hne  of  business  where  a 
steady  dependable  power  is  required.  You  cannot  buy  a  better  engine.  Sizes:  1  to  50-horse 
power;  tractors:  12  to  60-horse  power.  Styles:  One  to  suit  your  needs.  Fuels:  Gas,  gasoline, 
kerosene,  naphtha  or  alcohol.  Write  for  catalogue,  ivhich  gives  complete  information  of  the 
whole  line. 

INTERNATIONAL  HARVESTER  COMPANY  OF  AMERICA 

(INCORPORATED) 
17  Harvester  Building  CHICAGO 


ftte.: 


MvllinsSteelBoaisCan'iSink  ■ 


Huilt  like  Governmetit  Tnrpi'iio  lluni-i, 
j I  ii./ftlKTtli^talfiikis  i!ii|io-.-ihi,-. 

IIIl:     Mlll'Tln^;;!!!'-',  W:Lrpilli;,'lrwIiLr  Kilt 
F,Tn.L'.(\,h^    I.i-h!,  |.MW.rfLii,siir.plr 


if  triii'JTh,  punctnrp-proof,  palvaoized  steel  plates,  so  Bot-iir'  ly 
l'li<-.MiilliusSli;el  Boal.-i;Ln'<7«ar(H((efd:iL'aiii.-.t  fiuurtun',  1-  iik- 
.l.i-jiii,- s.mliis.  .■!.•.    MOTORS:  Th..  L.ii'W-Vicli.r  i-CMl,.  aiiU 

.111  1 iiiT  i;.  il  liv  tin;  hi'L'iiin.T,  Hliirt  lili.-Miii'Tiiuliili'iii.iUira, 

.■vliiiiiMMlrdilvtni.l.rw  .HT.    H-':ni(ii'nl  i/hf<tr,rr., /!..... /^Jr.ie. 
THE  W.  H.  MULLINS  CO..  World's  Largest  Boat  Builders,    330  Franklin  St.,  Salem,  Ohio 


STEEL  ROW  BOATS  AND  CEDAR  CANOES 


10  DAYS'  FREE  TRIAL 

Wc  Hliip  oil  npprova!  without    i  fent  deposit,  freight 
I)ropai<l.    DON'T  PAY  A  CENT  i£  you  are  not  satis* 
fitd  afltr  uiiiig  tlic  bicycle  10  days. 

nn  NOT  RIIY  ^  bicycle  or  a  pair  of  tirea 
UU  IIU  ■    OXI  I   from  anyone  at  any  price  until 

you  rt-ceive  our  latest  art  catalogs  illustrating  every 
kiii'i  oi  bicycle,  and  have  le/irned  our  unheard  of 
priccBand  marveloua  new  offers. 
nUC  PpMT  is  all  it  will  cost  you  to  write  a  postal 
wItt  ULIl  I  and  everything  will  be  sent  you  free 
postpaid  by  return  malt.  You  will  get  much  valuable 
mlornianiin.  Do  not  wait,  write  it  now. 
TIKi:s.  Coaster- Brake  rear  wheels,  lamps, 
sundries  at  ttalf  usual  prices. 

MEAD  CYCLE  CO.       Dept.S29       CHICAGO 


I  WILL  MAKE  YOU 
PROSPEROUS 

If  you  are  bdnest  and  ambltioue  write  me 
today.  No  matter  where  you  live  or  what 
your  oCLMiparloD,  I  will  teach  >ou  the  Heal 
Estate  business  by  mail;  Hppoint  you  Spielaj 
IteprestTitative  of  mv  Company  In  your  ti'wn  ; 
Btnrt  you  In  a  profitable  business  of  your 
own,  and  help  you  make  big  money  at  ouce. 
UnnRaal  opportunity  for  men  without 
rapital  to  become  independent  for  life. 

valuable  liook  and  full  particulars  Free. 

Write  toilay. 

NATIONAL  CO-OPERATIVE  REALTY  CO. 
M.  182  Marden  Unlldln&r 
•ygaflhlngton.  U.  C 


I  will  send,  as  long  as  they  last,  my  25c  Book 

Strong  Arms 

For  10c  in  stamps  or  coin 

Illustrated  with  20  full-pa?e  half-ionc  cuts,  showing  ex- 
ercises that  will  quickly  develop,  beautify,  and 
gain  great  strength  in  your  shoulders* 
arms,  and  hands,  without  any  apparatus. 

PROF.  ANTHONY  BARKER 
306  Barker  BIdg.  UP  West  42d  Street,  New  Yorl( 


Motor  Boating  Without  Danger 

The  man  with  a  Ituldrldpo  KeverHe  Gear  iu  his 

bo:Lt  c:.ri  laugli  at  tli-'  <l,tiJn,T.i  lliut  llirvalin  tli.j  iii;iii  who 
mlrols  Iii9  boiit  in  a  "hiL  ur  miss"  w;i.v.    TIjti  "BalJriJge 
buoster"  coulrola  his  boat  like  an  automo-   _    _  . 
bile — stops,  reverses,  goes  aheJid,  simply  by   y   Get 
moTJug  a  lever— engine  doesn't  stop.  Sufn.-         Free 
rior  features  of  "UaUriilgo"  coiislrtiolinn    j     Boot 
muki;  it  almost  wear-proof.  Fuliy  eoctiist^ii. 
I/not  at  i/our  denlcr's,  sendnoto/i. 
free  book  on  S'ife  motor  hoatiitij.      y-.\f 


-^:  THE  B«lDRinEE  GE»»  CO."  j)^,t^i  "^i^^J^^" 


® 


rjR  AY  MOTORS  FOR  BOATS 


J  H.Rwrth  Complete  $ 
I  Outfit  rea*tyto  install 
^     ALSO  ^iiToaenR 
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L:irgC'3t   Builders   of  ^ 
2-cycle  Motnra  in  the 
World.     Over    1000 
reepunaJbte  dealers.       ' 

Guaranteed  by  a  big  reaponfliblo  concern.    Write  I 

for   bis  catalog— (e//8   and  ohowa   you   all   about  I 

theHi>  hich  grade  motors  and  how  they  are  made.  I 

GRAY  MOTOR  CO.,     5802  Gf«f  MtUr  aWg..    D«trolt,  MIchJ 


TECIIXIC.II.    WORLD   M.-ICA/IXE 


TRADEMARKS    AND    COPYRIGHTS 

SECURED  OR    FEE  RETURNED 

S'nd  mod.-l  or  sk.-tcli  r\ml  description  of  your  invention  for 
freesc'.m-hof  tho  U.S.  Patent  Ottice  records.     _,,.,„ 

(.lur  Four  Rooks  maiU-d  Krcu  to  any  addr.ss.  Send  for  those 
books:  thu  finest  publications  ever  issued  for  free  distribution. 

HOW  TO  OBTAIN  A  PATENT 

Our  Illustrated  eiKbty  pa^-e  Guide  Book  is  an  invaluable 
book  of  refer.-nco  for  inventors  and  contains  100  mechanical 
movements  illustrated  and  di'scribed. 

FORTUNES  IN  PATENTS 

Tells  How  to  Invent  for  I'rolit  and  yives  history  of  suc- 
cessful inventions. 

WHAT  TO  INVENT 

Contains  a  valuabl.-  list  of  Invenii,,ns  Wanted  and  sus- 
...-stions  concerninu  prolitabli;  ti.  Ids  ol  invention.  Also  in- 
formation regarding  prizes  ottered  for  inventions,  among 
winch  is  a  PRIZE  OF  $100,000 

oSered  for  one  invention  and  JlO.OtW  for  others. 
PATENTS  THAT  PAY 

Contains  (ac-similes  of  unsoliciled  leM.rs  from  our  clients 
who  have  built  up  profitable  enterprises  founded  upon  patents 
procured  bv  us.  Also  indorsements  from  proniinent  invent- 
ors, manufacturers.  Senators.  Congressmen.  Governors,  etc. 

WE  ADVERTISE  OUR  CUENTS'  INVENTIONS   FREE 

in  a  list  of  Siin<l:iv  Newspapers  with  two  million  circulation 
and  in  the  World's  Progress.    Sample  Copy  tree. 

Victor  J.  Evans  &  Co. 


I«ain  Offices.  724-726  Ninth  St..  N.  W. 


WASHINGTON.  D.  C. 


P^E^T  YOUR  IDEAS 

$9,000  offered  for  cprtnin 
ill  ions.  Bonk"IIo\vtoObt,iin 
a'Pilteiit"  and  "What   to   Invent 

-entfree.  Send  roush  sketeh  for  free 
report  as  to  patentability.  Patents  ad- 
vertised for  Bale  at  our  expense  in  Man- 

CHANDLEE  &  CHANblEE,  Patent  Atty's 
liii.  16  Years       998  f .  St,  Wasliington,  D.  C. 


PATENTS 


C.    L.    PARKER 

t-Lirijurly  Member  E.r.iiiiin  ing 
Lrti.   U.  S.  Patent  Ojfice 

PATENT    LAWYER 

44  mcgill  bloc. 

Washington.  D.  C. 


Patents,  Trade  Harks,  Copyrights,  Patent  litigation 

Eandl.oek  for  Inventors,  "Proteetlng.  Exploltlus 
and  Selling  luveutlons"  sent  freo  upon  reciuest. 


PATENTS 

THAT  PROTECT  AND  PAY  __ 

Books,  Advice  and  Searches  FREE 

Send  skcteh  or  model  for  senrch.      Highest  References. 
Be^l  Results.    Promptness  Assured. 

WATSON  E.  COLEMAN,  Patent  Lawyer 

624  F.  Street,  N.  W.  WasUiugton,  D.  C. 


r»K  T^  «^  i*^  T  Si 

rr   ^^ADE  MARKS. COPYRIGHTA_^^ 


Difficult  and  Rejected  Cases  Solicited 

Eiperienced  Smice— 23  years'  active  practice,    liberal  tenns— Book  Free 

E.  G.  SIGGERS 

Box  12.  N.  V.  Building Wastiington.  D.  C. 


I.I  liiul  in  the  air  a  source  of  raw  nia- 
Urial  fur  new  industries  of  great  im- 
|H  iitance. 


SOLVING  LIVING  PROBLEMS 

{Coniinttetl  from  page  S5Si 

vcniences  and  luxuries  thrown  in  by 
liaying  the  equivalent  of  $1.56  to  $5.0U 
a  week.  The  price  depends  on  the  size 
oi  your  house.  Imagine  that,  you  who 
are  paying  extortionate  rentals  for 
cheerless  flats  in  New  York,  Chicago, 
Indianapolis,  or  elsewhere  !  At  the  end 
of  the  year  you  receive  a  five  per  cent 
dividend  on  your  stock  and  if  the  pros- 
lierity  of  the  colony  pennits,  you  re- 
ceive a  rebate  on  your  rent.  Last  year 
the  rent  rebate  was  five  per  cent. 

Now    we    are    prepared     to    visit    the 
model  town  where  the  inhabitants  as 
a  whole  ozvn  the  land;  where  there  are 
commercial    schools,    clubs    and    play 
grounds  where  scores  of  cottage  gar- 
dens  are   planned   as   one,   and   where 
hedges,    red    with    roses,    encircle    the 
quaint    houses.     This    town    is    Letch- 
worth.     It  was  started  by  a  man  who 
had  no  money,  but  an  idea.    That  man 
is  Ebenezer  Howard.     Fourteen  years 
ago  he  published  his  book  "Tomorrow" 
-^a  description  of  the  town  of  the  future. 
So   forcible  was  the  logic  of  this  book 
that  a  company  was  formed  to  exploit 
its  idea.     This  company  with  one  mil- 
lion,    five     hundred     thousand     dollars 
capital  bought  six  square  miles  of  land, 
thirty-five  "miles    from    London,    and 
planned  a  town  for  thirty-five  thousand 
people.     Today  the  town  is  a  quarter 
tilled.      It   has  twenty-seven   factories, 
churches,    schools,    halls   and   libraries 
but    above    all    the    tozvn    on'iis    itself. 
You  cannot  buy  a  foot  of  land  in  it. 
You  can  lease  for  ninety-nine  years  and 
build    vour    own    home    according    to 
your  plans — but  you  cannot  buy  land. 
The  company  is  under  contract  to  give 
the  deeds  to  the  town  as  soon  as  it 
gets  back  its  original  investment  with 
five  per  cent  interest. 

And  as  to  the  cost  of  living  at  Letch- 
^vorth,— consider  these  things: 

The  prettv  cottages  of  the  working- 
men  rent  from  $1.06  to  $L68  a  week. 
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Manufacture  re 
are  writing  for  patents  pro- 
cured  through  me.  FREE:  — 72-page 
pude  book.  "SuiceBsful  Patents;*'  "Stepping  Stones"  {containing 
over  aw  inventions  wanted,  prizes,  etc.);  and  "Patent  Promotion  "* 
Send  for  them.  Free  manufncturing  facilities.  PerBonal  Services 
I  get  patent  or  no  fee.     Aiivioe  free. 

RICHARD  B.  OWEN.  19  Owen  BIdg.,  Washington.  D.  C. 


A  Happy  Marriage 

Depends  larRi'ly  on  a  knovvl- 
edt'o  of  the  whole  truth  about 
self  and  sex  and  their  relation 
to  life  and  health.  This  knowl- 
edK*'dnesnotcomcintel)iKent- 
ly  of  itself,  nor  correctly  from 
ordinarv  evervdav  sources. 

SEXOLOGY 

by  William  N.  WalliNg^.  A.  M..  M.  D.,  imparts  in  a  clear, 
wholesome  way,  in  one  volume: 

Knowledge  a  Young  Man  Should  Have. 
Knowledge  a  Young  Husband  Should  Have. 
Knowledge  a  Father  Should  Have. 
Knowledge  a  Father  Should  Impart  to  His  Son. 
Medical  Knowledge  a  Husband  Should  Have. 
Knowledge  a  Young  Woman  Should  Have. 
Knowledge  a  Young  Wife  Should  Have. 
Knowledge  a  Mother  Should  Have. 
Knowledge  a  Mother  Should  Impart  to  Her  Daughter. 
Medical  Knowledge  a  Wife  Should  Have. 
All  in   one    volume.  illustrated,    $2,    postpaid. 

Write  fur  "Other  People's  Opinions"  anJ  Table  of  Contents. 

PURITAN  PUB.  CO..  770  Perry  BIdg..  PHILA.  PA. 


SANDOW 

MARINE  ENGINE 


18  h.  p..  2  cylinder,  $  1 50.00 
[4  h.  p.,  1  cylinder,  65.00 
2  h.  p^  1  cyliader.      45.00 


BUILT  LIKE  AN  AUTOMOBILE  ENGINE. 

2  t-n  1!0  h.  p.,  ready  to  stiip;  i;asoliiie  or  kerosene. 
Drives  boats  of  all  kiods;  starts  easy;  cao- 
nnt    backfire;   alnmst   noiseless.       6-Tear  (? 
ABSOLUTE  GUARANTEE— 30-Day  TrialSi" 

riiree  moving  parts— wtmien  and  cbildren  run  it.    btLirta  "■ 
ivilliijut  oraDkiDi;,    iJemoiietrate  no  enfice  for  ua  and  pet    ( 
/..lira  atouat.      HE  FIH^T  IN   TKKKITOiir  TU  (iLT 
OFFEa,      t-alee  plan  ami  liloreturo  Fli,li£,  .postpaid. 
DelroltMotorCarSupplyCo.     42  Holon  fiVe..  Dolrolt^  MIoh. 


KEYLESS  PADLOCK 

No  knobs  to  turn  no  click-;  to  count.  I'nsd  the  but- 
Wf^,.^TV\  tons  and  it  tln.s  open — 10, Ui^'"  combinations  pussible, 
I'       t^'C/ "^  *-*P'-'''^'''*^  ^'^  ^^'^^'''^ '■'  ''^'tt  3^  i"    liK^it.     Solid  brass. 

'  ' — ^  'dS  AGENTS  niaking  100',  profit.  Sells  on  Eight 
,     ,  ^B  -no    competition.         Sample    free   to 

1^0     ,  J    W  workers.    Write  today.    Address 

^O  Oy/  American  Keyless  Lock  Co..   657  Jackson  CIvd.,  Chicago 


Brand  New 

1  Typewriter 


LeimettSlSPortable 
Typewriter,  marvelof 

elmpllclty,  speed,  elllclency, 
does  work  of  SldO  machines. 
AUimportant  improvements. 
visible  writing.  Btanuard  84 
characterlieyboard.etc.  Slips 
ln;:rlporpoi:liet.  Durable  low- 
priced  bfcause  only  250  parts.  Others  ^ 

17;.U  to  37(j0.  Write  at  home.  ofTicc,  on  ,  ,  ,  . 
train,  everywhere.  No  special  doi:.k  r.'ci^cfl.  Mado  by  experts  In 
Bsmo  factory  whcro  S175  to  SlUOO  EllJ^t-l'iabir  Lillmg  M:ichine3 
are  ma'I'j.  Can  eend  pnr'-el  po:^t.  tjoM  on  monoy-l):\ck-ur.l  '.i- 
satlaG'^H  PTjarantee.    Sond  forcaUl jS.    Lpecial  oUlt  to  uvu  uKcnta. 

F-B  BENNETT  TYPCWniTER  COMPANY 
366  Broadway,  New  York 


4 


Pictures  a  Minute 

Size   Post  Cards 

I  made 

$55 

one  day 


Taken    Direct  on  Full 
Read  This 


4 


FREE^ 


On  Ibe  trip  I    just   came  off  of  I 
made  $55  in  one  day  and  could 
not  turn  out  work  fast  enougb."  says 
Ethan  Allen,  Washington. 
And  This — "Typhoid  got  me 
and  took  §10  a  day  away  from 
me,"  McDowall  of  New  York. 

These  and  many  other  letters  prove 
you  can  do  as  well  or  better  with  this 
absolutely 

INEW-PLATELESS 

DAYDAEK 

(Trade-Mark) 
DIRECT  ON  POST  CARD 

A  new,  high  class  business  with  tre- 
mendous money-making  i^s- 
sibUities  requiring  no  exper- 
ience— no  canvassing.  No 
plates,  films  or  print' 
ing—finish  what  you 
take  where  you  take  it. 

Big  Money — 

Small  Investment  „,,kmg  picnics,  fairs,  from 

bouse  to  bouse  or  at  home — out  of  doors  or  indoors^-anywbere, 
making  four  finished  pictures  a  minute  of  any  subject. 


THINK  OF  IT 

Times  as  many  pictures 

Four  Times  as  fast 

Four  Times  the  profit 


ivestigate — write  to-day, 

our  Daydark  catalog — just  issued. 
Wr"-e  that  postal  \()\V. 
Dajdark  Specialty  Co.,  S03  Daydark  Bklg.,  St.  Unis,  Mo. 


And  You  Will  Say 

"That's  the  most  comfortabl? 
collar  I  ever  had  round  mv 
neck.'  But  that  isn  t  all  you 
can  say,  for  it's  the  most  eco- 
nomical collar  you  can  buy. 
Just  think,  only  25  cents  for  a 
box  of  10  at  the  stores.  If  you 
can't  get  them  there  we'll  mail 
a  sample  free,  or  1 0  for  30  cents 
in  U.  S.  stamps.  Parcel  Post 
stamps  preferred.  State  size 
and  style. 

Made  of  fine  cloth,  starch  hniihed 
— they  look  just  like  hncn.  You  can 
reverse  and  wear  the  other  side  when 
soiled.       Beautiful  catalogue  free. 

Reversible  Collar  Co. 

Department  W         BOSTON.  MASS. 


Kindly  mention  Technical  World  Magazine  when  ivriling  advertisers. 


Opportunity  G)lumns 


AGENTS  WANTED 

\VK  Kl  KMSH  YOU  CATITAL  '1 1>  Rl'N 
IKOl'lTAULK  HLSINKSS  oC  your  own. 
Hi'fuiiit'  our  lonil  roproHentiitivt'  nud  nell 
hitzh  kdkU*  custom  niiicU'  shirts,  iilstt  guar- 
(inii'ecl  sweaters,  underwenr.  hosiery  and 
neeklies,  direct  tohomt^.  Writu.  Stendfast 
Milh.   Dfpt.  12.  Cohoes.  N.  Y. 

AG  KNTS  -  SO  M  K  I  III  N  ,  1  NEW  -FAST- 
t-t  sellers  uud  ii'ii'"l^'''-t  n'i"'"1»"r^  i^n  ciirtli. 
I'ertuiiueut  t>rolil;il'le  lui-iiiifss.  iinnd  for 
&">0  to  S7.')  n  wei'k.  Write  for  partienlar^*. 
American  I'roduets  Co.,  61iKI  S.VL-amore  St., 
(^ineinpati.  O. 

Ad  KNTS  WANTED  tJUICK.  Chun  k- 
uitimato  nione.v-uiftkiiiy  iiroiH>sitii>ri.  No 
spiiee  for  explaniitioiis.  Write  for  full  par- 
ticulars mid  exilusive  territory.  Krueyer 
MfK.  Co..  Dept.  y  A,  167  W.  Washington  St.. 
Chii»>:o. 

AGENTS  .MAKK  BIG  MONKY  Helling 
our  new  gold  letters  for  oflBcc  window s.  ^^^>re 
frontsandghitvssigiis.  An,^^Mn•^■^ln  put  tliem 
on.  Write  to-daj'  for  free  w.iniple  and  full 
pjirtieul.irs.  Metallie  Sign  Letter  Co..  401 
N.  Clark  St..  riiu-rii-o 

WHY  NOT  BCII.l)  IP  A  BISINESH  of 
yonrown?  V.  S.  Eire  Kxtiuguishers  easily 
sell  everywhere.  5tHl-<  prntit.  Protected  ter- 
ritory given  local  or  Mtate  Acents.  United 
Mftf,  Co  .  im7  Jefferson.  Tol.-.ln.  Ohio. 

AGENTS'  II.  V.-il.M-UMrr<l^-2.1'Hil:ivtM-;,r. 
McEaddeii  >l,MNl  selling  hiirli-i^nide  (■ui1.t>  . 
Writo  for  partnulars.  UiiHed  Cutlerv  Co. 
616  Fourth  St  .  Canton.  Ohio. 

AGENTS— Portraits.V.c.  frames  15e.  sheet 
pictures  Ic,  stereoscopes  25c.  views  Ic.  30 
dajs'  cre'iit.  Samples  and  cataloi,'  free. 
Consolidated  Portrait  Co.,  Dept.  1236,  1U27 
W.  Adams  St..  Chicaco. 

S2:V).00  paid  fordistributing2.fi00free  pkgs. 
Prm'd.  Soap  Powder  in  yotirtown.  Reliable 
men  or  women.  No  money  required.  Ward 
&  Co..  221  Institute  PI..  Chicago. 

SIO starts  you  in  a  manufacturing  business 
of  your  own  on  a  2.)  eent  article  that  is  con- 
sumed, enablingyou  tobuild  upa  permanent 
business.  Pays  o*er  -WW  per  <-ent  prnlit; 
nothing  to  e<|ual  it  in  (iiialtty:  unlimited 
sale;  samjde  and  full  i>artii-ulars  f(irr>t\M>- 
cent  stamps.  Lineoln  Alfg.  Co.,  GumbeA 
Uldg.,  Kani^as  Cit>.  .Mo. 

WINDOW  LETTER  AGENTS-liurease 
your  pro  tits.  Sell  At  tract  o  reait\ -iii.ide  G..ld 
and  Siher  letter; — the  kind  witli  <  hi--,  to 
them.  21  styles— easily  apiilied.  Samide 
and  catalogue  FREE.  Attracto  Sign  Co.. 
"fd.S  N.  Clark  St..  Chicago. 

AGENTS:  I  have  The  R.-st  Seller  out. 
Sells  in  every  h(ime  fnr  Keinovin^;  Puint. 
Tar.  G^e:l^e.  Ete.  from  Clotliint:.  Handy  to 
carry:  deliver  as  you  go.  Big  CommissKuis 
to  acents.  J.  VV.  Plants,  Ciaysville.  Pa. 
Look  Box  K  324. 


AEROPLANES 


AEROPLANES  TO  ORDER.  Parts,  plans, 
both  big  work  and  models.  Send  stamp  for56 
page  catalog  to  Chicago  Aero  Wks..  Chicago. 


AUTOMOBILE    SUPPLIES 


KEROSENE  FOR  ArTGMOBILES.  New 
Model  R  uses  suecessfully  half  and  half 
mixture  lowest  grades  kerosene  and  gaso- 
line. Satisfaction  guaranteed  or  money  re- 
funded. Greatly  increased  power,  very  slow 
speed  on  high.  Starts  easy  at  zero.  Special 
agents'  prices.  Department  0.  Air-Fric- 
tion Carburetor  Co.,  Dayton,  Ohio. 

BOOKS,  ETC. 


"TELEPHONE  TROUBLES  AND  UOW 
TO  FIND  THEM"  including  line,  calde, 
inp*rument  and  pwitchbnard  troubles.  New 
16th  edition.  5fi  pnee'',  2ic.  Hyde  Book  Co., 
183  5th  St..  Milwaukee,  Wis. 


BDSINESS  OPPORTUNITIES 


CASH  unit  YOUR  BUSINESS  ..r  real 
estate.  1  bring  buyers  and  sellirn  ter't  ber. 
ir  Mill  want  to  biiv.  sell  or  traib-,  address 
Fnmk  P.  Cleveland.  i:Ul  Ad, mis  EspresH 
Bldg..  Chici.go.  Til.     E-I;ibli^bei|  IK'T. 

Li'irTlIE  PAIJCKl.S  I'OSr  HKLP  YOU. 
.\dd  {iii:>  tnS-i  weekly )  to  >our  present  salary 
or  income.  Start  dnriuK  spare  time  and 
build  up  a  permanent  mail-order  business  of 
your  own.  We  show  you  how  and  help  you 
make  good.  No  tiiin  assing.  Kxperienee  un- 
neeessary.  Tiie  Par-i-ls  Post  makes  Mnn--, 
donblvsure.  Our  m-w  iileas  and  ii].  (->  ,liil  i- 
plansbringthe  money.  Noso-.  ailed  ■•Couis.- 
of  Instru.tion"  to  sell.  We  give  that.  free. 
Write  todov.  Address  Peri-i-  .\1  Ig.  Co..  Inc.. 
Dei ' » .  K.  711' Broadway.  Bulb i lo.  N.  Y. 

STOP!  INVESTIGATE  AT  t)NCK! 
NEW  BUSINESS!  NO  EXPEIilENCE! 
M\<f>  profit  making  photos  with  the  new 
One  Minute  Post  Card  Camera.  Takes  and 
d(  livers  finished  post  card  fihotos  in  one 
minute  right  on  the  spot.  No  plates,  films 
or  dark  room.  Make  big  money  everywhere, 
trav4'ling  or  at  IiDine.  This  is  y<nir  oppor- 
tunity for  imnu'diate  mid  periniment  sne- 
cess.  Don't  dela.\  !  Writi>  to-.iiiy  for  free 
information.  The  One  Minute  Camera  Co.. 
Dept.  s-J.  Kand  McNally  Bldg..  Chicago. 

HOME  MANUFACTURING -Pleasant 
and  profitable  business  quickly  established 
dining  spare  time.  Product  international 
ii.-ir-^sit  v.  Write  for  sample  and  particulars, 
Del/ell  Mfg.  Co..  Desk  C.  4tH  S.  Mathews. 
Los  Angeles.  Cal. 


RE  INDEPENDENT.  Start  Money  Mak- 
ing Mail  Order  Business  at  Home.  New 
IMans  Everything  furnished.  Only  email 
capital  re.iiured.  Free  booklet  and  partic- 
ulars tell  how.  T.  W.  Miller  Co..  Box  254. 
Muskegon.  .Mich, 

AGENTS'  PRICES.  One  nia.hine  at 
Wholesale  price  to  introduce  our  g..ods. 
Bargains  in  every  make.  Typewiit<Ts  for 
$5.00  lip.  Standard  Tvpewriter  Exchange, 
31  Park  Row.  New  York. 


ONE  REPRESENTATIVE  in  every  City 
and  Town  for  a  New  ^'ork  eorpural  inn. 
Spare  time  only  required.  SuKsl.uU  iai  in- 
come for  right  man.  E\e(dlinl  n'ri'renii--i 
essential.  l)iiil\  Credit  Servii-e  tVirpura- 
tion,  2;tt  Broadway.  Ni'\\  York. 


BIGGEST  AND  EASIEST  -MONEY 
maker.  Few  hours'  work  will  bring  big 
income.  Write  to  dav  for  big  1913  offer. 
1  rinible  &  Avery.  Dept.  W..  Belding.  Mich, 

"money  in  PHOTOGRAPHY.  I  start 
amateurs  making  money  at  home  taking 
iKirtraits;  become  professionals.  Studio 
secrets,  retouching,  etc.,  fully  explained. 
Wells  Studio.  East  Liverpool.  Ohio. 


LEARN  .METALIZING!  That  fa.scinat- 
ing  art  which  transforms  flowers,  insects, 
etc.    into  beautiful  jewelry.     Pleasant  and 

£rotitable.      Stam[»  lirings  sample,     A.  W. 
enson.  Stewart ville.  Minn. 

CAMERA  AND   OPTICAL   GOODS 


WE  BUY,  SELL  AND  EXCHANGE.  Bar- 
gains in  Microscopes.  Telescopes,  Field 
Glasses,  Cameras^tc.  Catalogue  and  Bar- 
gain List  free.  Kahn  &  Co..  Established 
1850.    26  John  Street.  New  York. 

COINS   AND   STAMPS 


S7.75  PAID  FOR  RARE  DATE  1S53 
quarters.  $20  for  a  SH-  Keep  all  money 
dated  before  1>^S1,  and  send  10c  at  once  for 
New  Illustrated  Coin  Value  Book.  -1x7,  It 
may  mean  .\oiir  fortune.  Clark  &  Co. 
Coin  Dealers.  Dept.  26.  Le  Roy.N.  V. 


CORRESPONDENCE   AND   INSTRUCTION 

UNCLE  SAM  IS  A  LIBERAL  EM- 
ployer.  Qualify  for  a  Government  position. 
We  prepare  ynu  by  mail  for  any  Civil 
Service  Examination.  Write  today  for  free 
Booklet  ?:^.  Capital  Civil  Service  School, 
Washington,  D.  C. 


FARMS,    REAL   ESTATE.    ETC. 


i;ijAviM)D"s  sum  khan  vckio  home- 

siti's;  best  onpiu'l  unit  y  to  own  a  homo  in 
"AnieriiaV  \\  inter  Play  Ground;'*  in  tho 
V4-iyHliadovvof  HoumImu.  .Metropolis  oC  the 
Southwest;  on  driveway  sonn  to  bo  Hhel! 
paved,  also  <m  projected  Interurban  rail- 
way; in  the  pathway  of  Houston'H  grc-atest 
growth  toward  the  Hay  Shore  pleasui-o  ro- 
H<irts:  surrounded  by  siiliurban  gardens  and 
fruit  farms;  iu  a  eoininunily  of  l)eaittirul 
homes.      Mild  subtmpii  al   climate;    amide 

rainfall:  ri.li  blaek  s.m1.  well  dra 1.  adap- 

trd  lo  st  r,iul..ri>,  trmk.  lig  or  .ir.nige  cul- 
I  lire:  e,\ri>lli-nt  I'-u-  poult  r>  raiding,  ecnneni- 
i-nt,  to  g.K.d  mailufH  at  lir-t  rl.i-s  prices. 
Sold  in  one.  two  ami  liM-aero  tracts;  one- 
acre,  St  cash  and  S^i  nnuilhly;  two-aervs,  $5 
eash  and  !>.'»  monthly:  fn. -acres.  .^lOcashand 
Sill  inoiitlily.  Int  rodmtory  s:ilo  now  on; 
priees  sonn  to  ad\:iiue.  Wrile  t<»lay  for 
fr.-e  illii-tral.-.i  f-ildiT.  nia  ps  .in.l  plats.    Ad- 

dn-s.  H.  K.  EIlu I.  Owii.-r.  lllli  First  Nat'l 

Bank  Itldg..  Houslnn.  Texas. 

MONEY-MAKING  FARMS-18  States.  SIO 
to  STiO  an  acre;  live  stork  and  tools  often 
included  to  settle  quickly.  Big  new 
Catalogue  No  M  free.  E.  A.  STROUT 
FAICM  AGKNCY,  Station  3014.  47  West  34  th 
Street.  New  York. 

VIRGINIA  AND  MARYLAND  COUNTRY 

homes  in  the  best  section  of  these  stat(!s. 
Properties  valued  at  from  S2,.V,0  to  SI.'.  i.(.00. 
Freeilln-tratediiteratiire.  H.W.  HillearyA 
C.v.   ll'.t  S.nHlirrn  Bldg..  Wa-hingt.m.  D.  a 

A  REAL  BARGAIN  IF  SOLD  AT  ONCE. 
10  acres,  sixty  miles  north  of  Mobile,  three 
miles  from  It.  R.  stat  ion.  7  acres  planted  to 
figs,  oranges  and  pecans.  Orchard  two  years 
old.  For  full  particulars  address  J.  E.  S. 
Lee.  Thurber.  Texas. 


HELP  WANTED 


LOCAL  REPHESENTATIVE  WANTED. 
Splendid  income  assured  right  man  to  act 
as  our  representative  after  learning  our 
business  thoroughly  by  mail.  Former  ex- 
perience uTiiic^is.->:iry.        All    we   require    is 

I -tv.  abiliiv.  anil'itinn  and  uiliingness 

to  li-aru  a  Incrat  i\e  business.  No  ^..lieiting 
or  I  r.i\el  I  iig.  All  or  spare  time  only.  This 
i?>  an  e\cci>t  iona  opportunity  for  a  man  in 
your  section  to  get  into  a  lug  paying  business 
\\  ithout  capital  and  become  independent 
for  life.  Write  at  once  for  full  particulars. 
N;itioiial  C.>-0|,.rative  Realty  Cnnipanv. 
Li:^6  Mirdcii  Building.  Washingt.in.  D.  C. 

BIG  MONEY  WHITING  SONGS.  We 
pay  hundreds  of  dollars  a  year  to  successful 
writers.  Experience  unnecessary.  Song 
poems  wanted  with  or  without  miisic — wii] 
pay  one  half  of  profits  if  eaccessful.  Send 
ns  your  work  today.  Acceptance  guaranteed 
if  available.  Largest  concern  in  the  coun- 
try. Free  particulars.  Dugdale  Co..  Dept. 
'J52.  Washington.  D.  C 

GOVERNMENT  POSITIONS  open  to  men 
aufl  women.  $90.00  per  month.  Annual  vaca- 
tions. Short  hours.  No  "lay  offs."  Parcels 
Post  means  thousands  of  postal  appoint- 
ments. "Pull"  unnecessary,  Farmerseligi- 
ble.  Write  immediately  for  free  list  of 
positions  open.  Franklin  Institute,  Dep't 
N29.  Roehester.  N.  Y. 

SONG  POEMS  WANTED,  Big  money  in 
successful  songs.  Entirely  NE\V  and  un- 
equalled Plan.  Send  US  your  poems  or 
melodies.  Y'ou  may  be  able  to  write  a  HIT. 
Past  experience  unnecessary,  Puldieation 
guaranteed,  if  acceptable,  by  the  world's 
largest,  reliable  Song  Publisliers.  We  pay 
50l.  Free  illus.  Book  explains  our  clear-cut 
Plan.  HayworthMusieCo,.621G.  Wash.  D.C. 

WA  N  T  ED  -  Hydraulic  and  Electrical 
Operators  and  maintenance  men  for  large 
power  plant  in  the  East.  Permanent  piisi- 
tions  with  good  prospects  of  advnneement 
for  the  right  men.  Plant  in  small  town 
located  directly  on  tho  railroad,  <)ne  hour 
railroad  distance  to  larger  city.  Applica- 
tions with  full  particulars  |to  be  addressed 
to  "Technical  W\.rM  M.i^nyine  " 

WANTED  SALES.MKN—  E.rn  S2V)  per 
month,  sell  ad\ertised  goods.  Best  contra<t 
onearth.  Elate  Co.,  Sta.  L.  New  York,  N.Y. 


Kindly  mention  Technical  World  Magazine  ivhen  zvriting  advertisers. 
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OPPORTUNITY  COLUMNS— Continued 


HELP  WANTED— Continued 


FREE  ILLUSTRATED  ROOK  tells  of 
about  SOO.fHIO  protected  positions  in  U.  S. 
service.  Thousiindsof  vacancies  every  year. 
There  is  a  big  chnnc-e  here  for  you,  sure  and 
generous  pay,  lifetime  employment.  Just 
ask  for  booklet  S  '1.  No  obligation.  Earl 
Hopkins,  Wasliington.  D.  C, 

I  NEED  GOOD  MRN-everywhere— part 
or  all  time  —  leiirn  my  met  hod  w— join  me  in 
niyhigh-clfiss  business— Estnblished  13  vears 
—authorized  capital  $1.0(1(1.0011— no  exper- 
ience needed— desk  and  complete  business 
outfit  free— write  to.div— W.  M.  Ostrander, 
Dept.  14.  12  West  31st  Street.  New  York  City. 


I  WILL  START  YOU  earning  W  daily  at 
home  in  spare  time,  silvering  mirrors;  no 
capital;  send  for  free  instructive  booklet, 
giving  plans  of  orternf  ion.  CI.  F.  Redmond, 
Dept.  B-P.  Roston.  iMass. 


SALESMEN— Complete  line  Lubricating 
Oils,  Auto  Oils,  Greases,  Paints.  Varnishes 
and  Specialties.  Experien<ie  not  necessary. 
Salary  or  commission.  Central  Petroleum 
Co..  Cleveland,  O. 

BEA  DETECTIVE:  Rig  pay.  Easv  pleasant 

work,  travelingeveryuhere.  Write  N  ition- 
al  Detective  Agency.  Department  34,  House- 
man  BIk  .  Grand  Rapids,  Mich. 

MAKE  AIORE  MONEY  "INFLUENCING 
EMI'LdVKKS."  Ism  word  book,  tells  ex- 
actly Ikhv  to  «ei-ure  best  positions;  be  pro- 
mc^fi-d.  ^ct  siiliiry  rtiised.  Exact  wnrrUnc  for 
appli.-.itinn  l.-(lf-rs  that  win.  Has  helped 
hundn'-Is,  I'..st|.;Hd  for  one  dime.  Ryder 
&  Co.,  Portland.  Ore. 

WANTED-Mechnnicstouso  and  sell  mv 
Calipers  and  Levels,  Good  proposition 
either  way.  Caliper  Oataloti  free.  Ernst  G. 
Smith,  n  N.  M  St..  Columbia,  Pa. 


MACHINERY 


CLEVELAND  SP?:CIALTy  &  MFG    CO 

CI<>vetiiniL  O..  manufacturers  of  Water 
Motors.  Fans.  Tupping  Machines,  Magnet 
Windt-rs.  iii\eutions  developed,  special  arti- 
cles to  order. 

MACHINERY  for  sheet  metals.  We  are 
headijuiirters  for  it— Presses.  Dies,  Tinners' 
I'^'^f;'V■  ('"talog50-St,  Niagara  Machine 
&  Tool  Works,  Buffalo,  N-  Y. 

ONE  13  in.  x  6  ft.  Screw  Cutting  Lathe, 
complete  with  chuck.  Price  $95.00  cash 
Western  Machinery  Co..  Cincinnati.  Ohio. 

INVENTIONS  perfected  and  manufac- 
tured. Reference,  your  banker.  Russell 
Machine  Co.,  Dallas. 


MOTION  PICTURE  PLAYS 


WRITE  MOVING  PICTURE  PLAYS:  $10 
to  SlUOeach;  constant  demand;  devote  all  or 
spare  time;  experience  or  correspondence 
course  unnecessary.  Details  free.  Atlas 
Publishing  Co.  329.  Cincinnati.  Ohio. 

MOTION   PICTURE  PLAYS  WANTED 

jou  can  write  them.  Weleuch  vou  bv  mail 
No  experience  needed.  Rig  demand  and 
gST^J'''^-,  I>**tHilsfree.  As«'d  M.  P.  Schools, 
689feheridan  Road.  Chicago. 


MOTORCYCLES 


MOTORCYCLES,  all  makes  rebuilt. 
Buariinteedgood  as  new.  Indi.iiis,  Harl.-vs 
r.x<-elsiors,  Rendinj.'s.  Kultur.-s.  M.rkels 
Si.  toSm  Tires  S3  to  S6.  Buy  din-ct.  Save 
de'ifers  profits.  Deninger  Cycle  Co.. 
KiK-hester,  NY. 


SUPPLIES-Cur  repair  bills  in  two.  Our 
big  ratalog  A.  tM-h,.  huiMlred  sixteen  in-- 
(•essnrieHsentpreiMi  I.  ^..M„.■eflit.  Write 
(oday,    MiTC.  Haiiini<.niisp..rt,  N.  V. 


MUSIC 


SONG    POEMS    WANTED— Send    us 

your  fion^  poems  or  melodies.  They  may 
become  big  hits  and  bring  thousandsof  dol- 
lars. Past  experience  niiiicft'ssiirv.  Availa- 
ble work  acci'pteti  for  pnl-l  icit  ion.  Instruc- 
tive booklff  aud  inforniatinu  free.  Marks- 
Goldsmith  Co..  Dfpt.  3.=.,  Washington.  D.  C. 


PATENTS  AND  PATENT  ATTORNEYS 


BUSINESS  GOES  where  it  is  invited  and 
stays  where  it  is  ut-H  treated.  For  27  years 
I  have  given  my  personal  attentinu  to  jir,). 
curing  patents  for  .-successful  inventors  and 
manufacturers.  The  opportunity  is  open 
to  you  to  get  the  benefit  of  the  same  atten- 
tion and  method  of  procedure.  Write  or 
send  sketch.  Vernon  E.  Hodges,  630  Barris- 
ter BIdg.,  Washington,  1).  C. 

,  FIND  OFT  FOR  YOFIiSKI.F  wh;,t  to 
invent  and  how  to  procure  and  sell  n  i-iitent 
for  the  same.  My  book,  "Jn\inlnr's  l^ni- 
versal  Educator,"  covers  the  mutter  from 
AtoZ.  140  pages,  elegantly  bound.  Also 
contains  600  mechanical  movements  and 
50  perpetual  motinns.  Price  SI. 00.  j.ostage 
free.  Money  returned  if  not  more  than 
satisfactorv.  F.  G.  Dieterich.  6j0  Ouray 
Building. Washington,  D.  C. 


'•PATENTS  AND  PATENT  POSSllilLI- 
ties"  is  a  7:i-page  treatise  whi<li  tells  all 
about  patents,  what  to  invent  and  "lu-re  to 
sell  it.  It  gives  iHinest  a-U  i.-.-  tn  i  ri\  .-titurs, 
and  IS  full  of  \aiii,tbli-  .mhI  i  iit  .-n-.!  i  mu'  in- 
formation. Write  r.ir  It  tod'u  '  Ii  i-j'lilOR 
H.  S.HILL,  907  McLachUn  BIdg.,  Washing- 
ton, D.  C. 


PATENTS.  Every  inventor  should  have 
our  "In  vent  ors  Primer";  containsstatistirs 
of  interest  to  alt.  Sent  free,  with  square  den  1 
contingent  fee  plan  if  desired.  Milo  B. 
Stevens  &  Co..  Estab.  ls(U.  612  F  St.,  Wash- 
ington.   336  Monadnock  Blk.,  Chicago. 


PATENTS  OF  VALUE.  Prompt  and 
efficient  service.  No  misleading  induce- 
ments. Expert  in  Mechanics.  Book  of 
Advice  and  Patent  Office  Rules  free.  Clem- 
ents &  Clements,  Patent  Attorneys,  706 
Colorado  Bldg..  Washington,  D.  C. 

PATENTS  EXPLAINED  in  mv  free  books 
telling  what  \oii  shouM  know-  wtmt  t.i 
invent  — what  NOT  to  invent  — how  to  sell 
your  patent,  etc.  Write  todav.  H,  L.  Wood- 
ward, 900  G  Street, Washington.  D.  C. 


PAliENTS- HERBERT  JENNER.  pat- 
ent attorney  and  mechanical  expert,  6(lH  F 
St..  Washington,  D,  C.  established  IK'j;!  I 
make  a  free  examination  and  report  if  a 
patent  can  be  had  and  exactly  what  it  will 
cost.     Send  for  circular. 


PATENTS  WORTH  MONEY.  For  books 
that  tell  what  patents  bring  MOST  MONEY 
and  WHY— (-end  10  cents  postage  to  R.  S. 
&  A.  B.  Lacey.  E  68,  Washington,  D.  C. 
Established  lh89. 


PATENT  WHAT  YOU  INVENT.    It  mav 

be  valuable.  Write  me.  No  attorney's  lee 
until  patent  is  allowed.  Estab.  1KS2.  "In- 
ventor's Giiirle"  Free.  Franklin  H.  Hough. 
o"33  Loan  &  Trust  Building.  Washington.  D,  C. 

PATENTS  THAT  PROTECT.  Advireand 
booksfree.  Highest  references.  Bestresults. 
Send  sketch  or  model  for  free  search. 
Watson  E.  Coleman.  Patent  Lawyer,  624  F 
Street,  Washington.  D.  C. 

O.  L.  PARKER,  Patent  Attornev.  944 
G  Street.  Washington,  D.  O.  Inventor's 
handbook.  "Protecting.  Exploiting  and 
Selling  Inventions."  sent  free  upon  request. 


PATENTS  SECURED.  Ideasbring 
wealth.  Prompt  service.  Personal  atten- 
tion. Harry  Patton  Co..  335  McGill  Bldg.. 
Washington.  D.C. 


PATENTS.  Noattorne>  feesuntil  patent 
allowed.  Sendsketih  for  free  report.  Rooks 
free.     Fuller  &  Fuller,  Washington,  D.  C. 


TECHNICAL  BOOKS 


FOR  SALK-IO  Vol.  Cyclopedia  Architec 
ture.  Carpentry  and  Building,  8  VoL  Civil 
Engineering,  4  Vol.  Auto  Engineering,  2 
Vol.  Motion  Picture,  4  Vol.  Fire  Prevention 
and  Insiiranie.  Latest  books  on  these  sub- 
jects AN..  <uiG  12  Vol.  Comjdete  Engineer- 
ing Relerrn.e  Library.  8  Vol.  Cyclopedia 
Agricultur.'.  6  V<d.  Cyclopedia  Advertising. 
Ihese  books  ai*'  in  first  class  condition- 
never  used.  Si^e.ial  low  prices  for  quick 
SHie.  Kngint-.Ting  hand  books  covering 
every  subj.-rt.  $l,(Hf  each.  Let  me  know  your 
wants.  Vwn  make  pruuipf.  shi|>ment.  Ad- 
dress G.  A.  K.,  care  of  Technical  World 
M^a t-'. I -^1  rie,  Chicago.  III. 

JUST  OFF  'I  HE  PRESS!  "Ruildingand 
I  l.v  ing  an  Aero|,|;ine."  by  Chas.  B.  Havward. 
A  practu;.!  li.nid  l.uok  covering  the  build- 
ing of  small  models  and  of  full-sized  gliders 
and  ma<hine-;  a  No  detailed  drawings  with 
dim.  risiorisof  i,ll  part-,  metho.lscif  slia(.ing 
slnit^aiul  ribs,  fonn  of  riiniii  ug  gear,  form 
aiuUizeol  .iilenins  and  rudders.  stret.Jiing 
labru'.  mounting  motor  and  assembling 
complete  machine.  General  instructions 
for  flying  are  carefully  laid  down;  method 
of  control,  banking  on  the  turn,  and  what 
to  do  in  cayeof  f.iilureof  aiiv  part  or  the 
motor.  10(1  pages,  .V,x>L,.  fuHy  illustrated. 
Priee  I^I.IKI.  l'i,I.Ii-lHd  by  the  Americatt 
fechool  of  C.trn-poiidence.  Chi. -ago.  ill. 

ELKC'llilCIAN  AND  MECHANIC  is  the 
authority  on  wireless  telegraphy.  Covers 
whole  held  of  electricity  and  mechanics. 
Iinely  illn^t ral.d.  Th.iroughly  i.ractieal, 
Sl.->lla  .vear.  S,ii,|  your  >nhM-n|.l  iiui  at  once, 
and  we  uill  gi\..  j  nu  Iw.dvf  bark  nnmbers 
as  a  premium,  two  entire,  years  at  price  of 
one.  Sampson  Pub.  Co..  1332  Pope  Bldg., 
Boston,  Ma.ss. 


TYPEWRITERS 


SfiVES-i^  TO  Sol)  UN  MANUFACTURERS" 
prices.  Buy  our  Factory  Rebuilt  Type- 
writers. Nearest-to-new  on  the  market. 
Have  trademark  an.l  guarantee  like  new 
machines.  Are  thornughlv  rel>uiU.  highly 
polished, and  perlVet  in  H[ipeiiiaiire  Satis- 
faction gnarani.Mil.  We  are  Die  largest 
rebuilt  typewriter  coni-ern  in  the  world. 
Branch  stores  in  leading  cities.  Write  for 
catalogof  standard  makes.  Ameriean  Writ- 
ing  MaehineCo..  In.-..  :il.S  Rroaduav,  N    Y. 


_  LARGEST  S'KJCK  <  tF  '1  V  f'EWRlI  EfiS 
in  America.  All  makes,  rmi.iuoo,!-;  L 
C.  Smiths.  Reniiiigtons.  eti-  \  to  '.,  M'frs' 
prices.  (man\le>.>^  KFNI  ED  .ANYWHERE 
-APPLMNU  RENT  ON  PRICE.  First 
ela~s  ma.  Iiint-s-KENT  ONE  AND  JUDGE 
on  (he^e  mo^t  liberal  terms.  Write  for  Cat- 
alog 121)  Typewriter  Emporium,  (Estab. 
lsa2iR4-:^6W.  Lake  St..  Ohicngo. 


J  1  J  n,  Yv  ivi  1  J-,  ito  — AJi  makes,  largHs 
stnek.  lowest  prices.  Caligraph.  $6.00,  Rem 
ington.  SKMKI,  Underwoods,  $2,3.00.  All 
giiaiante.^d;  l.->  da>s'  free  trial.  Harlem 
l.vpeuriter  Exehange.  Dept.  TW.  217  West 
I2..th  .St..  N.'w  Vork  City.    

TVPEWRITERS-All  Makes.  Lowest 
Prices.  Big  volume  of  business  and  cash 
tf'rms  enable  us  to  under-s^ell.  Smiths. 
Remingtons,  Underwoods.  Olivers,  etc  at 
flO  up.  Fully  guaranteed.  Write  Young 
Typewriter  Company,  30  Ottawa  BMg.. 
Chicage, 


MISCELLANEOUS 


YOU  CAN  EARN  MORE-Achieve  More- 
if  you  will  give  fifteen  minutes  daily  toGren- 
ville  Kleiser'sMail  Course  in  Public  Speak- 
ing. You  can  soon  make  political  and  other 
addresses;  after-dinner  speeches;  address 
board  meetings;  make  your  talk  sell  more 
goods:  acquire  self-confidence,  strong  per- 
f-onality,  never-failing  memory.  It  has  fitted 
thousandsof  men  for  leadership  in  life.  Let 
us  show  you  how  it  will  help  vou.  Particulars 
by  mail  free.  Funk  &  Wagnalls  Company, 
Speech  Dept.  9.  New  York. 


CORNS.  My  treatment  a  (iud-Sen.l  to 
Suffering  KiiiiiHnity.  1'he  most  advamed 
method  kn.nvnto  M.'dical  S.ien.e  Wnto 
for  Cir.-iilar  at  oin-e.  Milligan.  Die  Corn 
CureMan_Jt..v  Ills.  Claysville.  i»a. 


ACME  COIN  MA1LERS-S2.G0  per  1.000 
for  6  coins  S:i. (HI:  anv  printing  desired;  sam- 
plcsfree,    1>.»I.|  I'rint'g  Co..  Ft,  Madison.  la. 


FIL.MS  DKVELOl'KI)  llle  I'EIC  ROLL 
all  sizes.  Prints  H  eents  (n  U  cents.  Prompt 
returns.    W.  U.  Randolph,  Leona.  Kas. 


Kindly  mention  Technical  World  Magazine  ivhcn  writing  advertisers. 


462 


TECH  SIC  AL    UORLn    MAGA/.ISF. 


A  ADDING   MACHINES 
J    I  $1.00  and  $3.BO 

Tllc\  .«la  .1111.  kly.  cMKilv.  .uoirau-lv.  Dlini- 
Mo.  c.iNtlv  rcM-t.  C.M'-»'  'IV  H  Lolii:nns.  None 
better  tttrtiK- prior,  ir.iumsulil.  Delivery  pre- 
paid, f.u.iriineeil  .ts  reiiroseiitctl.  Thc$t.SO 
adder  k  SELF  IHDICHTIIIG.  Onler  lolliy.  «giinll 
tManlod.  J.  H.  BaiioK  ft  Co.,  Dcpl.  3-B,  592T  Indiana 
Avrniic.  Ctncago. 


ANNOUNCEMENT 

Nine  New  Books  Just  Added  to 
Our  Practical  Handbook  Series 

Call  at  your  bookstore  and  ask  to  see  the  new 
volunies  we  have  just  brought  olf  the  press  on  the 
following  subjects: 

'lUr  Clloolinr    AiKoinilliilc .«-i.nn 

*ur.'  iukI  0|,<Miiii..ii  »i'  .\iil>.iti<>lMl<>H     , 


11^'  iiikI  1  lyiiiR  un  Ai'ropliin*^ 
Iplhc  Avtrniioiii^ 


MiMt-rn  Aiiicririin  lliiiiift    . 

Allfriintiiip  I'lirrrnt  Mitrhii 
n) 


i-ry  (New  Edi- 


l.tHI 


Motion  ricture  Work 4.00 

These  books,  together  with  the  balance  of  the  70 
titles  comprising  our  practical  handbook  series,  on 
all  phases  of  engineering,  building  and  business, 
are  compiled  from  the  information  used  in  our  in- 
struction Courses  and  contained  in  our  Cyclopedias. 

If  your  dealer  does  not  have  the  book  you  desire, 
order  direct  from  us  with  the  understanding  that 
if.  after  a  five-day  examination  you  find  it  does 
not  meet  your  requirements,  it  may  be  returned 
and  your  money  will  be  refunded. 
AMERICAN  SCHOOL  OF  CORRESPONDENCE.  Chicago.  111. 


BOOKKEEPERS 


Are  You  Ready? 

The  only  thing  that  stands  between  you  and 
the  position  of  auditor  at  a  much  largfer  salary  is 
TRAINING.  Ycu  know  this.  Then  get  this 
training. 

It  takes  but  a  few  hours  a  week  of  your  time  and  only 
a  small  outlay  of  money.  Yet  it  means  acivancement. 
increased  efficiency,  a  larger  salary,  independence! 
Does  this  appeal  to  you?    Of  course  it  doesi 

Then  sign  and  mail  the  coupon.    Do  it  nowl 

WALTON  ^CHOOL 

ACCQHNTANa 

CHICAGO 


WALTON    SCHOOL  OF  ACCOUNTANCY, 
700-710  Peoples  Gas  Building,  Chicago 

Send  me  your  booklet.     I  want  to  increase  my  salary. 


Strert  and  N" 


Town  and  State 


In  Letchwortli  co-operation  bloom.s 
like  the  roses  in  the  hedge-rows.  When 
I  was  in  the  town  1  asked  a  well  known 
pnhlisher  who  has  moved  his  press  there 
iunv  he  liked  the  place. 

"It  suits  nie  admirably,"  he  said. 

Later  1  met  an  old  lady  who  with 
her  daui;hter  had  moved  from  dark 
London  to  its  sunny  slopes  and  ver- 
dure.   To  her  I  put  the  same  question. 

"It  is  paradise,"  she  smiled. 

A   GRAIN  OF  GOLD 

KL'oiitinned  from  pageJ^>I) 

smelter  furnaces,  two  hundred  tons  are 
of  pure  copper  ingots,  with  perhaps 
one-half  of  one  per  cent  of  silver  and 
gold.  The  other  four  hundred  tons  are 
slag. 

At  the  mines,  fifty  thousand  tons  of 
rock,  gravel,  and  ore  are  blasted  out 
and  handled  over.  The  result  is  two 
hundred  tons  of  all  metals — about  one- 
third  of  one  per  cent. 

Although  the  processes  described 
appear  to  be  altogether  mechanical, 
and  automatically,  mechanical  at  that, 
continual  and  very  keen  watch  is  kept 
upon  every  stage  of  the  operations,  for 
a  trifle  too  little  water  would  run  con- 
centrate into  the  waste,  and  a  trifle  too 
much  would  run  waste  into  the  con- 
centrate. Then  again,  the  grade  of  the 
ore  is  continually  testec'  During  the 
run  of  that  fine  dust  to  the  tables,  five 
per  cent  is  continually  flowing  into  sep- 
arate hoppers.  Several  times  a  day  a 
few  pounds  are  taken  from  those  hop- 
pers and  immediately  assayed,  and  the 
true  proportions  of  metal  and  waste 
determined.  This  decides  the  exact 
treatment  of  the  ore  on  the  tables ;  very 
poor  grade  stufif  being  allowed  to  run 
ofif  fast,  while  very  high  grade  stufif  is 
more  carefully  riffled.  Moreover,  the 
waste  from  the  high  grade  ore"  is 
usually  returned  to  the  crushing  mills, 
ground  to  still  greater  fineness,  and 
then  run  over  the  tables  again.  Strict 
and  exhaustive  chemical  analysis  has 
shown  that  although  reduction  and 
concentration  are  purely  mechanical, 
they  do  recover  an  average  of  over 
seventy-five  per  cent  of  all  metal  in 
that  vast  quantity  of  waste  substance ; 
and  the  finer  the  grinding,  the  larger 
is  the  percentage  of  metal  secured. 
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He  Doubled 
His  Salary 
and  became 
an  Expert 
Engineer 


the  opportunity  which  the  American  School  oRers  every  younij  man 
through  correspondence  instmclion  and  their  great  tei:linical  library. 
Read  the   letter  below;    he   tells   what  the  books  have  done  for  him. 

New  VorkCiiy.  yune  15th.  1012. 
American  Schooi o/ Correspondence,  Chicago,  J/hnois. 

Gentlemen  —  It'ith  the  help  of  your  Cyclopedia  of  Mechanical 
Enffineering,  I  have  bee ane  familiar  tvithall  classes  of  fnachtnery: 
this  has  enabled  fne  to  get  a  much  higher  salary.  J  have  made  all 
the  draiL'ings  for  a  steam  eitgine  as  luell  as  the  engine  itself,  apictice 
oftvhtch  I  am  sending  yon.  I  reeonifnend  this  Cyclopedia  and  the 
American  School  courses  as  the  greatest  educators  for  any  man  -who 
can't  go  to  college,  }'oiir  generous  easy  payment  plan  ivill  enable  any 
young  man  to  do  tuhat  I  have  done.  Your  tnethcd'  of  instruction  are 
the  best  and  easiest.  Very  respectfully y".rs, 

FR.-iA'K  C.  MEADINICK. 

Tlie  New  Seven  Volume  Edition  Cyclopedia  ol 

MECHANICAL  ENGINEERING 

cmt.iins  instruction  in  Gis  Engine  Operation  and  Manufacture  ;  Marhine 
Shi'[.  Work;  Asseiiibling  Machinery:  Tool  Making  and  Shop  Manage- 
nitnt.  Every  detail  of  mechanical  engineering  is  thoroughly  analyzed 
and  treated.  Contains  3.992  pages;  2,3J7  lull-page  plates,  illustrations, 
tables,  formulas,  shop  kinks,  etc.  ;  supplemented  with  a  series  of  practical 
test  questions. 


Partial  Table  of  Contents 


Machine  Shop  Work— Veriical  Milling  Machine — Mofor-Oriven  Shoos— Shoo  lighting  — 
forging— Electric  Welding — Tool  Making— Metallurgy — Manufacture  ot  Iron  and  Steel 

—  Making  a  Machinist  —  Ttia  Ideal  Foreman  —  Paltern  Making — Foundry  Work  — 
Machine  Parts— Construction  and  Tyoes  of  Boilers— Sleam  Pumps— Air  Compressors 

—  The  Steam  Engine  —  Ttie  Steam  Turbine  —  fietrigeration  —  Gas  Producers  —  Gas 
Engines  —  Elevators  —  Stieet  Metal  Work — Practical  Problems  in  Mensufation  — 
Mechanical  Drawing— Dralling  Room— Organization- Machine  Design. 


Sent  Absolutely  Free  —  Express  Prepaid 

The  complete  seven  volumes,  not  a  sample  volume,  will  V*  sent, 
express  prepaid,  for  seven  days'  free  examination  :  returnable  at  our 
expense  if  the  books  do  not  contain  the  information  you  want.  If  you 
keep  the  books,  pay  $2. 00  seven  days  after  receipt  and  then  $2.00  a  month 
until  you  haye  paid  the  special  introductory  price  of  $19.80. 

A  Free  Consulting  Membership  fh"e"dvfce,7orcne 

year,  of  a  staff  of  Mti.li.inK.il  Engineers,  is  included  with  each  set.  This 
will  give  you  prai  tical  help  in  handling  working  problems  which  are 
too  specific  to  be  t.ikenlup  in  detail  in  the  Cyclopedia.  A  single  proLilem 
solved  Kir  you  might  be  worth   niore  tlian  the  first  cost  of  the  books. 


■=/  f  V  We/  «f  if 


Americaji  School  of  Correspondence,  Gu'cago,  U.  S.  A. 

Please  Bend  me  Cyclopedia  of  Mechanical  Enmn- 
eering  for  7  days'  free  examination.  I  will  ecnd 
$2.00  within  7  days  ami  $2.00  a  month  until  I  have 
paid  $19.80;  otherwise  I  will  notifv  you  and  hold 
the  books  eubJL-ct  to  your  order.  Title  not  to  pass 
until  fully  paid. 

T.W.     5-13 

Name .*,... 

Address 

Occupation 

Employer 


EVERYCAROWNER 
NEEDS  THIS  BOOK 


TT  makes  you  intimately 
-■■  familiar  with  every  elec- 
trical device  on  your  car  or 
motor  boat.  Tells  you  how 
to  avoid  electrical  trouble,  how 
to  locate  it  and  how  to  correct 
it.  Written  by  experts  in  such 
simple  terms  that  any  one  can 
understand  it. 

The  only  book   ever   written    that 
covers  every  phase  of  elec- 
tric  installation  on  auto- 
mobiles and  motor  boats. 
Write  today  for  a  copy 
before    the    edition  is 
exhausted. 

Sent  postpaid   for  ^ 
25  cents. 

The 
PACKARD  ELECTRIC  C0.( 

Depl.  U,  Warren,  Ohio 


STATEMENT  OF  THE  OWNERSHIP, 
MANAGEMENT,  ETC. 

of 

Technical  World  Magazine 

published  monthly  at  Chicago,  Illinois, 
required  by  the  Act  of  August  2h,  1912. 

Name  of  Post-OMce  Address 

Editor,  Henry  M.  Hyde,  Drexel  Avenue  and  58th  Street, 

Chicago,  III. 

Managing  Editor,  Henry  M,  Hyde,  Drexel  Avenue  and 
68th  Street Chicago,  111. 

Publisher,  R.  T.  Miller.  Jr.,  Drexel  Avenue  and  58th  Street 
Chicago,  III. 

Owner,  R.  T.  Miller,  Jr.,  Drexel  Avenue  and  58th  Street 
Chicago,  111. 

Known  bondholders,  mortgagees,  and  other  security  holders, 
holding  I  per  cent  or  ^nore  of  total  amount  of  bonds, 
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R.  T.  Miller,  Jr., 

Publisher. 
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Notary  Public 
{My  commission  expires  February  16, 1915.) 
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LAWYERS 


The  greatest  nien  of  all  time  were  either 
practicing  lawyers?,  lawgivers  and  legislators 
or  men  who  founded  their  entire  education  on 
a  knowledge  of  LAW.  The  big  men  of 
America  in  every  avenue  of  business,  the 
heads  of  great  corporations,  men  in  the  fore- 
front of  public  life,  the  men  who  are  accom- 
plishing the  big  things  of  this  day  and  age 
have  studied  law. 

To  be  lej^ally  trained  is  to  be  well  educated  no  matter 
what  career  you  choose,  no  matter  whether  you  be-ome  a 
lawyer,  enter  business,  aspire  to  public  position  or  work 
as  an  e.xecutive  for  some  one  else. 

You  can  join  the  ranks  of  this 
great  profession 

Lincoln  spent  half  a  lifetime  in  masterincr  a  course  of 
law  nowhere  near  so  complete  and  comprehensive  as  you 
can  now  master  in  your  own  home  during  spare  time 
without  tedious  study.  There  is  no  longer  the  excuse  of 
"lack  of  time."  The  American  School's  new  direct 
instruction  method  now  makes  it  possible  to  master  the 
whole  field  of  law,  to  obtain  a  complete  and  comprehensive 
legal  training — 

In  your  own  home  —  Just  spare  time 
without  tedious  study 

This  new  complete  University  Law  Course  is  compiled 
by  and  has  the  approval  of  the  greatest  legal  instructors 
and  advisors.  A  former  Justice  of  the  Supreme  Court, 
Professors  of  Law  at  Harvard.  Yale.  Pennsylvania. 
Wisconsin,  Northwestern,  Michigan  and  other  resident 
schools  besides  a  number  of  the  leading  practicing  attor- 
neys of  the  country,  are  the  actual  writers  of  this  great 
law  course.  If  you  are  ambitious  to  become  a  lawyer,  or 
if  you  want  a  legal  training  for  the  great  education  it 
will  bring  you,  then  write  at  once  for  complete  particulars 
about  our  new  method. 

Complete  CDCC  ui!^-^'^'' 
Particulars  riACC  l^^:^:^^^ 

Bulletin  outlining  this  monumental  work,  explaining;  how 
easily  you  can  master  it  durins  spare  time  without  tedious 
study  or  dry  reading,  and  pay  for  your  law  education  on  the 
fairest  terms  ever  held  out  to  men  of  ambition.  Learn  all 
particulars  now.  Merely  your  name  and  address  on  this 
coupon  will  bring  them  Free  and  at  once.    Write  today. 

AMERICAN  SCHOOL  OF  CORRESPONDENCE,  Chicago,  III. 


American  School  of  Correspondence 

Please  send  me  FREE  of  all  cost  complete  particulars 
about  your  new  instruction  method  in  LAW  at  borne,  also 
your  complete  Bulletin  of  valuable  information.         T.W.  j.l3 


NAME 

ADDRESS 


TRICKS  OF  THE  NEWSPAPER 
PHOTOGRAPHER 

iConlhiued  from  page  366) 

Iiclps  under  sucli  circumstances.  The 
li^ht.s  are  wired  in  such  a  way  that  a 
pint;'  can  be  inserted  into  any  electric 
bulb  soci<et,  and  this  is  used  to  make 
pictures  in  hotels  where  they  refuse  to 
allow  flashlio;hts.  Thus  one  of  the 
troubles  of  the  newspaper  photographer 
is  obviated. 

But  it  is  the  harder  problems  which 
the  camera  man  wrestles  with  that 
make  him  a  hit;h  salaried  man  and 
make  his  life  interesting.  For  that 
reason,  the  dark  room  of  a  modern 
newspaper  is  as  sacred  as  a  holy 
chalice.  In  this  room,  often  not  larger 
than  fifteen  feet  square,  some  of  the 
biggest  photographic  "miracles"  are  ac- 
complished. Imagine  five  photographers 
working  in  a  room  of  this  size,  as  they  do 
every  day  of  the  year,  in  one  of  Chicago's 
greatest  newspaper  offices.  Each  of 
these  men  uses  a  different  make  of 
print  paper,  and  a  wide  variety  of 
plates.  Even  the  developers  used  vary. 
And  the  strange  part  of  it  is  that  from 
two  to  five  good  news  picture  layouts 
are  made  daily  and  enlarged  in  this 
small  room.  Sunday  feature  pictures, 
sports,  and  advertising  are  all  made  in 
this  dark  room.  It  has  been  said  that 
the  camera  does  not  lie.  Since  the 
invention  of  photography  the  assertion 
has  been  accepted  generally  at  its  face 
value.  It  does,  however,  flirt  with  the 
truth,  and  it  can,  when  it  wants  to,  be 
the  most  deceitful  instrument  operated 
by  man.  Any  first  class  photographer 
will  be  able  to  produce  instances  of 
this. 

The  tricks  in  the  dark  room  have 
done  away  with  the  myth  that  the 
camera  is  absolutely  truthful.  It 
couldn't  be,  for  if  it  were,  its  important 
functions  of  making  real  thrillers  for 
the  populace  would  be  frustrated.  The 
camera,  ever  faithful,  does  what  is  ex- 
pected of  it.  And. therein  is  the  secret 
of  its  untruthfulness.  It  often  deceives, 
exaggerates,  and  creates  false  impres- 
sions, but  the  operator  will  blandly  tell 
you  that  his  machine  doesn't  lie — it 
merely  accomplishes  what  is  known  as 
"trick  photography". 
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Light  as  a  Feather 
Straight  as  an  Arrow 

Unless  your  canoe  is  that  kind  you  don't 
know  what  a  real  joy  a  thoroughbred  canoe 
is.  There  are  hundreds  of  ill-balanced 
canoes  that  are  as  cranky  as  a  balky  horse. 
The  genuine 

Wd eihwn  Canee 

built  by  the  master  workmen  of  this  trade,  sets  the  pace 
for  canoe  designers  and  builders  the  world  over.  The 
"Old  Town"  is  the  choice  of  experienced  hunters, 
campers  and  voyapeurs.  You  will  appreciate  the 
great  difference  between  the  genuine  "Old  Town"  and 
its  emulators,  whether  you  summer  in  the  wilds  or 
keep  your  own  canoe  in  the  park  lake. 
Write  for  our  catalogue  of  canoe  facts.  Agents  every- 
where.   3000  canoes  in  stock  assure  prompt  delivery. 

OLD    TOWN    CANOE    CO. 

1225  Middle  Street  Old  Town.  Maine.  U.S.A. 


[J[PD©ltQ@]]il© 


Insures  Greater 
Efficiency 

Than  can  be  obtained  with  toothed 
gears  alone.  In  modern  machinery, 
Friction  Transmission  has  a  wide  range  of 
use  —  high  speeds  with  great  flexibility, 
perfect  control,  sudden  or  gradual  starts 
quick  stops,  forward  or  reverse,  and  with- 
out noise  or  liability  of  breakage. 

Rockwood  Paper  Frictions  are  the 
acknowledged  standard.  Made  to  fit 
your  specifications. 

Our  booklet.  "Friction  Transmission, "gives 
data  and  formulae  invaluable  to  the  de- 
signer. Sent  Free  on  Request  to  those  who 
state  occupation  and  firm  connected  with. 

The  Rockwood  Mfg.  Co. 

1903  English  Avenue 
Indianapolis,  Ind.,  U.  S.  A. 


You 

"^dissatisfied 
self -shavers 
read  this: 


Do  you  "hate  to  shave 
yourself"? 

If  so,  don't  blame  the 
razor,  it  is  right  in  prin- 
ciple and  right  in  con- 
struction. Give  it  a 
fair  show — let  it  prove  what  an 
easy,  quick,  comfortable  and  satis- 
factory shave  it  can  give  you  with 

Mennen's  Shaving  Cream 

Then  you  will  appreciate  for  the  first  time 
the  merits  of  the  razor — and  the  joy  of 
shaving. 

Mennen's  Shaving  Cream  lathers  abun- 
dantly and  instantly.  The  lather  softens 
the  beard,  making  "rubbing  in"  unnec- 
essary. There  is  no  bite  nor  smart  to 
Mennen's  Shaving  Cream,  because  un- 
like other  shaving  preparations,  it  con- 
tains no freecaustic.  The usingof  Mennen's 
Shaving  Cream  is  an  economy,  as  it  costs 
but  one-tenth  of  one  cent  per  shave. 
The  using  of  Mennen's  Shaving  Cream  is 
cleanly,  because  it  dispenses  with  the  cup, 
which  affords  a  lodging  place  for  dust, 
dirt  and  disease  germs.  The  using  of 
Mennen's  Shaving  Cream  prevents  in- 
grown hairs  and  shortens  the 
shave,  because  there  is  no 
"rubbing  in." 

Preparing  the  face  for  the 
razor  is  the  all  important  part  of 
the  shave,  send  for  a  sample  tube 
of  Mennen's  Shaving  Cream  at 
once,  or  go  to  your  druggist  and 
buy  a  full  size  tube  for  2Sc. 

Gerhard  Mennen  Company 
Newark,  N.  J. 
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^    Look 

Ahead! 


Be  a  CiviB  Engineer 

Kntcr  this  interestinjf  fiold  t.nlay.  rr.parc  y.uirst'lf 
NOW  for  fulure  yeurs.  If  you  expect  to  attain  success— to 
riso  to  the  highest  salaried  position— you  must  he  specially 
Iraintnl.  There  are  excellent  opportunities  awaiting  the 
men  who  enter  the  field  of  Civil  Engineerinff.  The  large 
en^rineering.  construction  and  railroad  companies  always 
netni  men  who  possess  the  kind  of  training  we  give  you. 
There  are  ^o«.k1  positions  in  Government  Service  for  Civil 
Engineers.  When  you  have  finished  our  course  you  should 
earn  a  good  salary  at  the  start.  Rapid  advancement. 
If  you  are  going  to  become  a  trained  man.  you  should  start 
to  prepare  yourself  now.  Don't  let  old  age  find  you  in  the 
unskilled  class —  drawing  a  laborer's  wage.  Resolve  to 
succeed— then  act.  Mail  the  coupon  for  our  School  bulle- 
tin and  full  particulars  of  our  offer  to  train  you  in  your 
own  home. 

Learn  While  You  Earn 


>.i  of  ins 
IK' while 


leiirn  Civil 
t'p  your  iiresent 


liHve  bf'eii  a<lopted  by  s 
imil  tochnictil  schools, 
branch  of  rivil  euj,-iueer 


Your  Guarantee 

The  remarkable  suc- 
cess attained  hy  thou- 
sands  of  our  graduates 
ail  over  the  world 
offers  you  a  guarantee 
of  success.  You  can 
do  what  others  have 
done. 


trii 

.    .  iiresent  ih.si- 

stiiily.  (.)iir  courses  h.'ne 
rt  Huthorities  — our  instructiun 'oooks 
me  of  the  co'intry's  foremost  c-ol]et:es 
The  course  thorouKhly  covers  every 
np,  incliidingthefttliowinp  iuiportiuit 
subjects:  Plane  Sii  rveyi  ntr — 
Mechanicnl  Drawing  — Plot- 
ting and  Topoffi-aphy  —  Bail- 
road  I^ugliieerliig:  —  Statics  — 
Strensrtli  of  Materials  —  Roof 
Trusses  and  Mill  BuiUlhifi:  Con- 
struction —  Cost  Analysis  In 
Kelatlon  to  K  n  grl  ueori  ii  g — 
^lasonry  —  Practical  Problems 
ill  C'onstru<'tion  —  Hydraulics  — 
House  Drainage  aiul  Sanita- 
tion —  Ri\er  an<i  Harbor  Ini- 
pi  ovenieiits  —  High  w  a  y  Con- 
■-trut'tion,  clc.  You  will  rn-rive 
tlie  I.enelit.  ->f  the  .■X|.*'neiii-e  of 
some  of  tlie  most  sutressful  eivil 
engineers  the  world  hus  known. 

The  American  School  of  Correspondence 

For  fifteen  vears  this  SchonI  has  carried  eHuciUiori  to  iini- 
bitious  men  \v"lio  coulil  not  afford  to  atteml  n  resilient  srhonl. 
It  h.i-  Mi.iiuliiiue'l  ils  ri'iiu.inii  Tnr  eflieieiu-y  antl  integrity. 
'1  h.-ie  i-  i>ui'  -ifiii  tiiMnt  f.M-t  li.r  >ou  to  l>.Mr  in  mind  — "The 
\iiii-riean  sdiooi  ;cr:i<liiale><  a  jrre;il«T  per  rent  of  its 
stutientA  than  any  otlier  correspondence  school."  This 
School  is  chartered  as  au  educHtional  institution  under  the 
same  laws  as  your  state  university. 

Send  the  Coupon  for  School  Bulletin  and  Full  Particulars 

Let  ns  send  you  our  School  IniUetin— explnin  our  method 
of  instriu'tion  — »*i\e  vou  complete  information  about  the 
School  and  wh;it  it  (Mu  accomid  r>-h  for  VOF.  Hecide  now  to 
become  specially  trained-to  increase  your  earniiit?  i.ouer— to 
receive  the  create-^t  reward  for  your  etTorts.  Fill  out  tlie 
..mt'on  nn-l  m.nl  it  tons  today.  You  assume  no  obliiiHt  ions  in 
sendint:  the  coupon. 

American  School  of   Correspondence,  Chicago,   U.  S.   A. 


Your  Opportunity  Coupon 


Check  the  course  you  want  and  mail  (he  coupon  now/ 

American  School  of  Correspondence,  Chicago,  U.S.A. 

Please  send  me  vour  Bulletin  and  ad\  ise  me  how  I  can 
qualify  for  the  position  marked  "X."  T.W.  r..l3 

.  .  .  .Civil  Engineeriog  Surveying 

Railroad  Engineering  Bridge  Engineering 

Municipal  Engineering  Reclamation  Engineering 


1  Name.... 
Address 


A  ROMANCE  OF  RUBBER 

{Ci'iitiniit'd Jrom  la^f  S'.<) 

coast  of  llic  river — rallicr  lic-klisli  work  at 
that  season — and  struck  hack  intotlie  for- 
est where  he  knew  the  finest  specimens  of 
the  Hevea  were  to  he  found,  lie  made 
hi.s  way  to  the  broad  ]ihileaus  dividing 
the  Tapajos  from  the  Medeira  River. 
There  he  gjot  together  as  many  Tapuyo 
Indians  as  were  attainable  at  short  notice. 
The  women,  he  set  to  work  weaving  bas- 
kets of  spHt  cane,  wliile  the  men  he  em- 
|)lnyed  to  collect  the  seeds  and  later  to 
carry  them  down  to  the  canoe. 

First,  however,  the  seed  had  to  be 
pre])ared  for  its  long  journey,  for  the 
1  levea  nut  is  so  rich  in  a  drying  oil  that 
it  easily  becomes  rancid  and  loses  its 
power  of  germination.  So  the  seeds 
were  slowly  dried  on  mats  in  the  shade, 
then  folded  in  wild  banana  leaves  and 
packed  in  the  baskets.  Everything  was 
done  in  time.  The  canoe  was  loaded, 
the  ship  was  met,  and  the  precious  seed 
put   safely  aboard. 

There  was  only  one  other  thing  to 
fear,  and  that  was  lest  the  Brazilian  au- 
thorities should  get  wind  of  what  was 
afoot,  ^^'ickham  had  in  mind  the  diffi- 
culty which  Sir  Clements  Markham  had 
met  with  in  getting  the  Cinchonas,  which 
])rnduce  the  valuable  quinine,  out  of 
Peru,  for  such  delay  would  render  his 
Hevea  seed  valueless.  Hut  fortune  fa- 
vored him.  The  British  Consul  took  him 
to  the  Brazilian  official  to  whom  he  ex- 
]ilained  that  he  had  on  board  some  ex- 
ceedingly delicate  botanical  specimens 
specially  designated  for  delivery  to  Her 
Britannic  Majesty's  own  Royal  Gardens 
at  Kew.  The  otificial  was  only  too  happy 
to  do  a  personal  favor  for  Queen  Vic- 
toria, and  permission  was  granted  for 
the  ship  to  sail  immediately.  Fortune 
still  continued  to  attend  the  adventurer. 
The  weather  was  fine  all  the  way. 

.\t  Havre,  \\'ickham  left  the  Amazonas 
and  posted  straight  over  to  Kew,  and 
saw  Sir  Joseph  Hooker  in  time  to  enable 
him  to  despatch  a  special  train  that  same 
evening  to  meet  the  incoming  boat  at 
Liverpool.  This  happened  in  June,  1876. 
and  there  was  great  excitement  in  Kew. 
The  orchard  conservatories  and  propa- 
gating houses  all  had  to  be  cleared  out 
for  service  and  a  fortnight  later  they 
were  filled  tier  upon  tier  with  rows  of 
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Complete  Law  Library 
and  Reading  Course 

including  Free  ]-.eQal      p 
Advice  for  one  year^    ^^^ 


for  7  days' 
examina- 
tion 


FREE 


WRITERS 


H^nry  Itilling^Rrown,  LI..D.;  Form 

er  Justice.  Supreme  Court  of  the 

Linited  States. 
Orrin  N.  Cnrter,  LL.  D.:    Chief  Jus 

tice.  Supreme  Court  ol  Illinois. 
John  B.  Winslow,  A.  H.,  1,1,.  I).:   Chief 

Justice,  Supreme  Court  ol  Wis, 
James  G.  jenkina,  l.Ii.  D.;     Former 

Jiidge,  Unilerl  States  Circuit  Court 

(•\  Appeals ;  Dean  College  of  Laiv 

Marquette  University. 
Hiisooe  Ponnd,  A.M.,  Ph.D.,   LL.  M 

Slury  Prof,  of  Law,  Harvard  Uni\ 
Vim.   Draper  LewU.  Ph.D.:     Dean. 

l^w  Faculty,  Univ.  of  Pa. 
R»[-<>r  Foster,    DI.  A.,  I.L.  B.;      Lee 

turer.  Law  School,  Yale  Univ. 
John  It,  Rood,  LL.  R.:   Prof,  of  Lav\ 

Universitj-  of  Michigan. 
Charles  S.  Cuttinp.  LL.  1).:    Judge  of 

Probate  Court  of  Cook  County,  III. 

and   forty-seven  other 
^  great  authorities 


The 
Reading 
Law  Course 


The  Library  of  American  Law 

and  Practice  coosists  of 
12  volumes.  C,0()0  pnpe'<,  7  1 10 
inehes;  23  illustrati»n«<;  3,7H4 
snhjeets  id  index;  huiidretls  of 
vnldahle  le^al  forms.  Indexed  for 
referenee.  An  extra  volume  of 
Le^itl  Fitrmn  mid  roiriplete  ICenditiff 
Course  sent  VXiV.f.  «lth  every  set. 


is  designed  to  enable  the 

business  man  or  executive 

to  post  himself  in  the  shortest 

possible  time  on  those  branches 

'  Law  that  affect  his  personal  and 

business  affairs.     It  is  based  on  and 

IS  a  complete  index  to  our  great  library 

of  American  Law  and  Practice.      It  will  tell  you 
how  to  answer  all  the  leg'al  questions  that  can  arise  in 
family,  civic  and  public  life  affecting  the  rights  of  in- 
dividuals,  public  officials,  corporations,  schools,  churches, 
societies,  etc.     It  will  teach  you  how  to  avoid  losses  and  law 
suits;  will  tell  you  quickly  how  to  act.    This  Law  Library  and 
Reading  Course  places  at  your  service  fifty-six  of  the  World's 
greatest  authorities  —  ready  for  your  use  at  a  moment's  notice. 
Send  for  complete  information  at  once  and  free  samiile  of  reading 
course.    Or,  fill  in  and  mail  the  coupon  and  the  complete  library  (13  vol.) 
and  first  reading  course  lesson  will  be  sent,  express  prepaid,  for  seven 
day's  free  examination. 


Why  this  laiv  library  is  best 


^      FREE     EXAMINA- 
r       TION    COUPON 

American  School  of  Correspondence 
Chicago,  U.  S.  A. 


This  Library  of  American  Law  and  Practice  ia  best  because  it  is  the  latest  pub-      A 
lished.  right  down  to  the  minute;  because  it  was  written  by  56  of  the  world's     ^^~ 
greatest  authorities;  because  it  was  compiled  under  the  direction  of  the  Law  De-     ^w 
partment  of  the  American  School  of  Correspondence,  the  largest  school  of  its  ▼ 

kind  in  the  world — a  school  that  is  chartered  under  the  same  laws  as  your  State     ^^ 
University,  and  one  that  has  been  established  for  over  fifteen  years.     Use        ^    Send  onesct  American  Law  and  Prncl  ice 

the  Coupon:    Just  fill  in  and  mail  the  coupon.    No  obligation.    The  books     ^     PpVtiWp  '4VrJ.i'/i"^n  ^^f  p^^^^^ 
.,_»  „   _*.  r  ini- ■      ■     j.1.      i_      1.  ^  ^  ii_    -  1  xiT  I J         i.        ^V     ^errinrate.  r^peci.il    book  or   r  orms    ana 

are  sent  tree.  Inia  is  the  best  guarantee  of  their  value.  We  could  not  ^w  Bample  of  reatUn«  course,  for  7  days'  FREE 
afford  to  take  this  risk  if  the  Library  were  not  the  best  andgreatest  ever  ^^  examinHtion.  I  atireo  to  send  you '$3  within 
offered.    Remember,  we  pay  express  charges  both  ways  if  the  books  are     ^^     7  days  and  $3  per  month  until  the  special  $49, SO 

^r     price  IS  paid,  ornoiify  youtosend  for  the  books 
Title  not  to  pass  until  books  are  fully  paid  for 


not  satisfactory. 
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Expert  Knowledge  is  the  Best  Tool 

The  most  expert  repairman  can't  do  a  good  job  with 
poor  tools,  yet  the  most  completely  equipped  tool  chest 
won't  make  a  good  workman  of  a  man  who  has  neither 
ability  or  skill.  Ability  and  skill  are  the  results  of  a 
complete  knowledKe  of  your  work— knowledge  that  can 
be  gained  only  by  hard  study  and  practical  experience 

—  the  very  foundation  of  your  success. 

The  American  School's  Complete  Cyclopedia  of 

Automobile  Engineering 

New  1912  Edition 

is  the  best  tool  for  the  man  who  drives  and  repairs 
an  Automobile,  Aeroplane  or  Motor  Boat.  It  contains 
1,700  pages,  7x10  inches  in  size,  with  1,500  illustrations, 
full  page  plates,  diagrams,  etc.  Substantially  tnd 
handsomely  bound  in  half-morocco,  printed  on  extra- 
grade  paper,  in  large,  clear  type  —  chock-full  of 
detailed  information,  facts  and  figures  covering  the 
entire  field  of  Aeroplanes,  Automobiles,  Motorcycles, 
Motor  Boats,  etc. 

This  Complete  Set  Sent   Free  —  Express  Prepaid 

—  the  full  set  of  four  volumes — without  one  cent  of 
expense  —  without  obligation  on  your  part — just  mail 
us  the  coupon.  We  let  you  keep  the  books  seven  days, 
while  you  thoroughly  examine  them.  Then — if  you  do 
not  want  them — notify  us,  and  back  the  goods  come, 
at  our  expense.  Or,  if  you  wish  to  keep  them,  you  can 
do  so  at  the  special  low  price  of  $12.80  which  we  are 
just  now  offering  them  at  (the  regular  price  of  the  set 
is  $20.00).  Simply  send  us  $2.00  when  writing  that  you 
wish  to  keep  the  books— then  pay  $2.00  per  month 
until  paid  for. 

A  Few  Things  Which  These  Books  Inform  Yon  On 

Gasoline,  Automobiles,  Explosion  Motors,  Automobile 
Mechanisms,  Electric  Automobiles,  Steam  Automobiles, 
Types  of  Automobiles,  Motorcycles.  Commercial  Ve- 
hicles, Automobile  Garages,  Home  Repairs,  Automobile 
Driving,  Motor  Boats,  Types  of  Aeroplanes,  Aeronaut- 
ical Motors.  Building  and  Flying  an  Aeroplane,  Glossary 
of  Automobile  and  Aeronautical  Terms,  Self  Starters, 
Electric  Lighting  Systems,  etc. 

Free  with  every  order  received  belore  Oct.  U  1912 

With  each  set  is  included  a  year's  Consulting:  Membership 
entitling  you  to  the  free  advice  of  a  staff  of  Autoniubile 
Engineering  Experts.  This  will  give  you  practical  help  in 
handling  working  problems  which  are  too  specific  to  be  taken 
up  in  detail  in  the  cyclopedias.  There  will  be  no  limit  to  this 
service.  A  single  problem  solved  for  you  might  be  worth 
more  than  first  cost  of  the  books. 

FREE  EXAMINATION  COUPON 

American  School  of  Correspondence 

Chicago,  U.  S.  A. 

Pleaae  send  set  Cyclopedia  of  Automobile  Engineerin?  for  7  days*  free 
examination.  I  will  send  $2.00  within  7  days  end  $2.00  a  month  until  I 
have  paid  $12.80,  or  notify  you  to  eend  for  the  booka.  Title  not  to  pass 
until  fully  paid.  T.^\■.  5-13 
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yomii;-  1  k'voa  ])lants — 7,000  of  thciii — a 
niannilicent  triliulc  to  tlic  kiiovvk'tl,s.;c  and 
care  which  had  hrmii^ht  the  seed  un- 
harmed from  the  IlraziUan  forest  to  Lon- 
don, whereby  iNIarkham  had  laitl  tlie 
foundation  of  a  great  new  planting  in- 
dustry for  the  whole  of  the  East. 

The  greatness  of  the  feat  was  not  at 
first  ajjpreciated.  Having  obtained  their 
rubber  plants,  the  Indian  Government 
did  not  know  what  to  do  with  them.  A 
depreciation  in  the  value  of  the  rupee 
caused  a  curtailment  of  the  original  plan 
for  planting  the  young  trees  in  Southern 
liurma  and  eventually  they  were  dis- 
patched, packed  in  W'ardian  cases,  to 
the  Ijotaiiic  Gardens  in  Ceylon.  Not  for 
a  long  time  after  this,  however,  could  the 
])lanters  be  brought  to  see  the  value  of 
the  tree  which  was  offered  to  them 
free. 

But  the  increasing  use  of  rubber  for 
commercial  ])urposes,  the  steady  rise  in 
its  value,  consequent  on  the  shortage  of 
supply,  opened  their  eyes.  A  demand 
set  in,  which  the  forethought  of  Wick- 
ham,  Sir  Joseph  Hooker,  and  Sir  Cle- 
ments Alarkham  enabled  the  Indian  Gov- 
ernment to  meet,  and  today  the  whole  of 
the  rubber  plantations  of  the  East,  with 
a  capital  value  of  hundreds  of  millions 
of  ]Kiunds  sterling,  are  stocked  from  the 
|)roduce  of  the  original  seeds  brought 
from  the  Tapajos  plateaus  by  Wickham, 
himself. 

In  due  course  some  measure  of  recog- 
nition of  his  services  to  the  public  were 
accorded  to  the  naturalist  who  had  so 
enormously  increased  the  wealth  of  Brit- 
ain's great  dependency  in  the  East.  That 
recognition  took  the  form  of  a  presen- 
tation of  a  check  subscribed  to  by  the 
planters  who  had  been  benefited.  A  sum 
of  £2.000,  or  nearlv  $10,000,  was  col- 
lected and  at  the  International  Rubber 
Banquet  held  on  July  7th,  1911,  thirty- 
five  years  after  Wickham  had  brought 
the  seeds  to  Kew,  a  check  for  £1,000  was 
handed  to  the  explorer  and  the  balance 
was  devoted  to  purchasing  a  modest  an- 
nuity for  his  benefit. 

Considering  the  value  of  the  service, 
the  long  deferred  acknowledgment  seems 
trivial  enough,  but  far  more  pleasant 
than  any  pecuniary  reward  was  the  inti- 
mation that  it  conve}-ed — that  his  labor 
was  regarded  as  not  having  been  in  vain. 


TECHNICAL    WORLD   MAGAZINE 


469 


Real  Romance 


ilCAL 
MAGAZINE 


Is  found  only  in  the  realm  of  fact, 
in  the  efforts  of  red  blooded  men 
and  women  to  wrest  from  nature 
her  secrets.  The  story  of  real  strug- 
gle, real  achievement  today  is  more 
wonderful  than  ever  before.  In 
TECHNICAL  WORLD  MAGA- 
ZINE, and  there  only,  do  you  find 
these  stories  told  clearly,  simply, 
with  hosts  of  wonderful  illustra- 
tions, so  that  all  can  understand  and 
enjoy.  Inventors,  scientists,  doc- 
tors, engineers,  chemists,  business 
men  and  women  have  drawn  genu- 
ine inspiration  from  its  pages,  as 
well  as  concrete  facts  of  use  to  them 
in  their  daily  work,  while  the  grow- 
ing boy  gets  the  same  fascinating  urge  toward  a  useful  career 
that  the  dime  novel  supplies  toward  a  career  of  highly 
romantic  crime.  You  want  TECHNICAL  WORLD,  we  want 
you.  So,  to  make  an  attractive  offer,  we  are  including  some 
wonderful  books. 

Read  These  Titles  i^" 

These  handbooks  contain  the  meat,  the  essence  of  each  subject 
treated.  They  are  crammed  with  priceless  "shop  kinks"  from  the  pri- 
vate note  books  of  famous  experts,  valuable  tables  and  formulas,  plans, 
designs,  working  drawings,  short  cuts  and  suggestions  of  great  value, 
and  genuine  interest  to  those  who  do  things,  and  those  who  like  to  be  up 
to  date  and  know  how  things  are  done. 

^^^  ■  t^    ^^k  Brings  any  book  you  select 

■    ll^l^^      ^    I  1^^     ^"^   three  recent  issues  of 
\#llljf      JL\/^     TECHNICAL  WORLD  MAGAZINE 

TUr    RPACnNQ*    First  we  want  some  new  readers  to 
'  "^    ntHuunu.    learn  about  the  wonderful  fascina- 
tion of  the  fact  stories  in  TECHNICAL  WORLD  MAGA- 
ZINE; Second  this  combination  is  ideal  for  the  books  tell 
about  what  man  knows  on  each  subject,  and  the  magazine 
will  tell  you  about  each  new  addition  to  our  knowledge,  so 
that  one  or  more  of  these  books  and  a  subscription  to 
»^      TECHNICAL  WORLD  MAGAZINE  will  keep  you 
^       constantly  up  to  date  on  those  particular  subjects. 


THE  BOOKS 

Automobiles 

Carpentry 

Gas  Engines  and  Producers 

Masonry  Construction 

Reinforced  Concrete 

Steam  Engines 

Electric  Railways 

Estimating 

Contracts  and  Specifications, 

Valve  Gears 
Strength  of  Materials 
Electric  Telegraph 
Mechanical  Drawing 
Power  Stations 
Pattern  Making 
Plane  Surveying 
Steel  Construction 
Building  Superintendence 
Architectural  Drawing 
Machine  Shop  Work 
Machine  Design 
Tool  Making 

BUSINESS  BOOKS 
Bank  Bookkeeping 
Business  Management — 

Parti 
Business  Mnnagement— 

Part  II 
Corporation   Accounts    and 

the  Voucher  System 
Department  Store  Accounts 
Factory  Accounts 
Insurance  and  Real  Estate 

Accounts 
Practical  Bookkeeping 


OUR  OFFER: 


Select  the  books  you  would  most 
like  to  examine,  fill  out  and  mail 
Tp-L-j-.i        "^^^  the  coupon    and  the  book  and 

»«i    ij  ■-  ^l"         three  copies  of  the  mag^azine  will  come  to  you 

World  Maaazine  *^i|#        ^^  once,  nil  charges  prepaid.     Then,  if  you  like 

£-»-».  n         ■  M  "/*.         t^®    raiiKazine  and    want    to   keep   the  book, 

5771  Drexel  Avenue  1U  send  us  $1.65.  and  keep  the  br>ok,  and  tiie 

Chicago,  III.  ^f%  ma«azine  will  come  to   .v<m    for    a  full 

Enclosed  is  10   cents.     Send  me     ^-V  ^       ^"Yri"/;**^'^'?"  iV"  *^»  ^^''l''^  '''W'"" 

at  once  all  charges  prepaid  a  copy  of  C^         already   sent;    if     not.   return     tho 

,       ,,      ,  0>*  book     and     there    will      be    no 

your  handbook  on «^  charge  for  the  magazines  re- 

and  three  recent         O*.         ceived.    You  see  what  von*  re 

issuesofTECHNlCAU  WORLD  MAGAZINE.        '^       getting    an<l    make  sure 
I  agree  to  return  the  book  to  you  within  ten  days  ^%  ^        you  want  it  before  you 

or  send  you  |l,ft5  in  full  payment  of  the  book  and  a  full  ^^  pay  one  cent.  Hut.  >ou 

years  subscription,  in  addition  to  the  three  copies  already  ^  must  a<'t  at  ouoe. 

\    Technical 
I        World 
^^"= j    Magazine 

■   5771  Oreiel  Sve.. 
'^""REss I        Cllicaoo,  III. 


(^^^ 


up  to  d.itt  III  J 
prepared  especially 
Inr  us.  Size  of  books  is 
b^a  in-  X  9%  in.  ;  printed 
on  a  fine  grade  oi  siioer- 
calendered  book  paper, 
profusely  illustrated  with 
fine  drawings  and  half- 
tones, durably  and  artist- 
ically bound  in  handsome 
red  cloth.  They  are  $1.50 
books  judged  from  evtrv 
standard  of  value  in  tlie 
publishincbusire^s.    Tlifv 
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7.^°oincHesl      \     /^.     ./    THc  Maglc  Wand 

^fbUU   fliUS-  y  g  ■jy'"^'^  Jr       A8  the  maKicinn  of  old  performed  miracli-s  with  the  aid  of  his  magic  wand. 

4m,'»4inm*ti  ^y"^  -'■■"'^^IB^^       -^.^^^r  BO  doestho  mueioitin  of  today— the  elr-ctriciiin— achieve  most  wonderful  results 

■'^*'*"*'"'**  >^  -  '-'  ^Sl^ii^mr  with  a  i»ower  ns  m.vKterious  and  invisible  iis  that  which  came  frnni  the  wanil  of 

'  --^Smj^^        the  sorcerer.    The  field  of  Klectrit-ity  is  limitless— new  uses  for  this  (Ltreat  force 

>f  >^^i^^^^         are  discovered  daily  and  larpe  salaries  are  paid  to  thope  who  know  how  to  handle  it. 

-  ^  ^^^^  Prepare  yourself,  then,  to  become  a  big  man  in  this  field;  learn  from  these  lM>oks  all 

"^  that  is  necessary  for  you  to  know.     If  a  beginner,  you  can  soon  fit  yourself  to  make 

vour  start  in  this  fascinating  work  at  a  good  salary.     If  a  worker,  engineer  or  expert. 

">uu  can  add  to  your  knowledge  and  put  yourself  in  line  for  a  better  job  at  bigger  pay. 

The  AmeHcan  School's  Cyclopedia  of 

Applied  ElecMcity 

is  the  greatest  Electrical  Reference  Library  in  the  world 

CoDtaios  3,200  pages,  7x10  inches;  2,600  illustrations,  full  page  plates,  diagrams,  etc.;  huodreds  of 
valuable  tables  and  formulas;  carefully  cross-indexed  for  quick,  easy  reference.    1  be  books  are  sabstantially 
bound  in  half  red  morocco,  gold  stamped,  and  are  printed  in  large,  dear  type  on  special  quality  paper. 

important  Subjects  Covered  by  These  Great  Books- y 

Theory,  Calculation,  Design  and  Construction  of  Generators  and  Motors  — Electrical      /  ^ 
Measurements— Electric  Wiring— Electric  Welding— Types  of  Generators  and  Motors—      /      ^ 
Management   of   Generators  and  Motors  —  Storage  Batteries  —  Electric  Lighting —      /    ^ 
Alternating-Current  Machinery— Station  Appliances— Power  Stations— Power  Trans-      /    a  T.w. 
mission— Central  Station  Engineering— Electric  Railways,  including  Single-Phase—      /     ^     5i3 
^^flV      /      The  Electric  Telegraph- Telephone  Equipment,  Systems  and  Operation  — Wireless      /    ^  A.S.ofC. 
'•^SwBr      /     Telegraph  and  Telephone — Telautograph,  Telegraphone,  etc.  /    a 

■  jmjiM       t  /      ▼  A      Please 

^JS/   send     me 

^§  ^^mmt      ^%  M^  Mkl^F     F  M9  dC     '^^^  complete  seven  volumes,  not  a  sample        ^^/ Ciclopedia 

nimmWim      ^bEfV  ■        J"  Mm  W  r       volume,  will   be  sent,  express  prepaid,  for      M CT/   °*     Applied 

i"*^"»       *^»-»w   m       m    HMMBMB       eleven  days-  free  examination;  returntible      .^rfj'^  Electricity   for 

at  our  expen>ie  if  the  books  do  not  contain  the  information  you  want.     If  you  keep  them,   pay      W^  /seven  days' free 

^  (}nM.-ven  dtivs  after  receipt  ami  then  S'i-UOa  njonth  until  >ou  have  paid  the  special  int  rod  victory     ^    ^F/   examination.    I 

mice  of  ^19  SO      The  rennlar  price  of  this  greut  Cyclopedia  is$3r..(XI.    Just  fill  in  and  mail  the       WA^  willsendlJ.OOwith- 

coui.on      it  won't  cost  von  a  cent  to  examine  the  books.     We  know  thej'll  be  worth  many     ^  ^/   in    seven    days   and 

times  their  cost  to  vou.    Mail  the  coupon  now  and  you'll  receive  your  books  promptly.  ^  J^  ^■'^  ^  ""'"''^  ""I"  * 

^r*Jt^    have  paid  $19,80  ;  other- 

$12.00  Consulting  Membership  Free  >4,<^ho'lt^l!etior'?u^,>c^.o 

„          ,.-,,,.               ,            ,        MO  <tfi         i-ii-            »     4^^your  order.     Title  not  to  pass 
With  every  set  is  includeil  a  yenr'a  ConsultinK  .Momliership.  retrular  value  S12.00,  eiititlinK     >^V^ until  fuHy  paid, 
yot.  to  the  tree  advice  ol  a  stati  of  E  ertncal  E.igineers.    lli.a  yiH  Kive  .vou  practical  help       ^^ftr 
in  luindlmg  iiorking  prnbk-ma  whicti  are  too  specific  to  be  taken  up  in  detail  in  the     ^  AX 
Ovclopedia.    There  «ill  be  no  limit  to  this  service.    A  iiingle  problem  solved  for  you    ^  a"„.„„ 
mifc-ht  be  worth  more  than  the  first  cost  of  the  books.  ^     V     "amu 

American  School  of  Correspondence    /   ^■"'■"^'^ 

CHicaco,  V.  s.  a.  •  emplover 
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Try  This  On  Your  Slide  Rule 

The  New  K.  &  E.  Polyphase-Duplex  Slide  Rule  solves 

with  one  setting  of  the  sUde,  expressions  of  the  type  :— 


X  = 


X  = 


X  = 


a.  b 


X 


X  = 


a  .  b  .  c, 
a  b 


X  =  n  l^sina 


X  = 


a.b'  --  •  -   '  "  c'    '  "        II  i/a 

and  scores  of  similar  formulae.  This  latest  addition  to  our  complete 
line  of  Slide  Rules  deserves  the  attention  of  every  Engineer  and 
Student  who  uses  the  most  efficient  tools. 


Send  for  our  new  Circular,  "The  Polyphase-Duplex  Slide  Rule' 


Drawing   Materials 

Mathematical  and 

Surveying 

Instruments 

Measuring  Tapes 


KEUFFEL  &  ESSER  CO. 


NEW  YORK 

127  FULTON  ST. 


GENERAL  OFFICE  AND  FACTORIES 

HOBOKEN,  N.J. 


CHICAGO 

ST.  LOUIS 

SAN  FRANCISCO 

MONTREAL 


-     > 


JJ^  Complete  Launch  ^XXn  ^94 


16. 18.  30.  33.  27.  28  and  35  footers  at  proportionate  prices, 

including  Family   Launches.    Sneed    Boats.    Auto  Boats  and  Hunting 
Cabin  Cruisers.    W*-  iir>  the  world's  lar^'est  Power  Boat  Manufacturers. 

A  NEW  PROPOSITION  TO  DEMONSTRATING  AGENTS 

Sixty-roar  ditfcrmt  mmUds  in  all  sizes  ready  to  *-hip,  equipped  with  the 

implest  motors  made;  t^tart  without  rrankinR;  onlv  three  movin*^  parts- 

ten-vear-old  child  ciin  run  them.     Boats  ami  encines  fullv  punranteed' 

12.600  satisfied  owners.    Writ"^'  'oday  for  large  Free  Illostrnted  Catalo" 

DETROIT  BOAT  CO.^    1109  Jefferaoo  Ave..    OETROTT.  MIcIh. 


IT  COSTS  BUT  X  OF  A  CENT  PER  DAY  FOR  PROTECTION 

with  this  "RED  DEVIL"  Bonded  Flier.  We  guarantee  it  for  TWO  YEARS 
hard  service  and  you  get  our  written  bond  on  it  too.  If  this  ph'er  should  go 
wrong  for  any  reason  we  will  replace  it  free  of  charge.  Ask  your  dealer  for 
"RED  DEVIL"  No.  1650-8"  Bonded  Plier.  If  he  hasn't  it  send  us  $L75  for 
one  only  sample  pair,  but  try  your  dealer  first. 


SMITH  &  HEMENWAY  CO. 


'Red  Devil"  2  YearJ'Iier 


1  52  Chambers  St. 
NEW  YORK,  U.  S.  A. 


"CRAFTSMAN"  HOUSE  PLANS 


-'^<^i»ieeif 


■^ym~tmmm':.-:^.. 


^'     'rr 


^"?S*kr?E^.**34i^'  :^^iJCI5£^ 


"'■  ^ffi' 


^laJMlKViHei 


'T^HIS  13  a  Craftsman  house:  —  durable,  beautiful  and  convenient,  with  no  upeless  partitions,  no  waste  space,  no  over- 
■■■  decoration.  We  desitrn  homes  of  this  character  for  CRAFTSMAN  subscribers.  Write  for  free  booklet,  "Craftsman 
Service  for  Homebuilders,  "  containing  cuts  and  plans  of  Craftsman  houses.  We  are  prepared  to  aid  in  every  phase  of 
home-making.  The  May  CRAFTSMAN,  our  great  homefumishing  number,  should  be  in  the  hands  of  every  home-maker. 
Write  for  the  free  booklet  to  THE  CRAFTSMAN,  Room  479,  41    West  34th   Street.  New  York  City 
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May 
24th 


Last 
Day  of 
Low  Price 

Price  goes 
up  $15 

45,000 
sets  sold 
already 


The  Mysterious 

Man  of  the 

Confederate  Army 

Officers  in  the  Union  Army  thought  him  a 
mystery.  He  was  Colonel  Ashby  of  the  Con- 
federate Rangers,  a  handsome  daring  soldier, 
and  a  superb  horsemen.  He  arid  his  beautiful 
white  horse,  alone  on  the  hill-top,  would  attract 
the  Union  troops.  When  capture  seemed  sure, 
Ashby  would  slowly  mount  and  canter  leisurely 
out  of  sight.  When  his  pursuers  reached  the 
spot,  Ashby  and  his  white  charger  would  stand 
out  on  the  crest  of  a  still  more  distant  hill.  Only 
once  was  Ashby  captured.  Vaulting  into  the 
saddle,  he  had  raced  to  best  the  foremost  Union 
trooper.  Sergeant  Pierson,  to  the  open  road. 
They  reached  the  road  crossing  together.  Ashby 
fired.  The  Union  trooper  did  not  return  the  fire 
and  Ashby  replaced  his  weapon. 

As  the  two  men  came  together,  Ashby  drew  a  large  knife 
and  raised  it  to  strike.  Pierson  reached  over,  seized  Ashby 's 
wrist  with  one  hand,  while  with  the  other  he  grasped  the 
partisan  leader's  long  black  beard  and  held  him  until  the 
other  Union  troopers  reached  the  spot.  The  captive  was 
allowed  to  ride  his  white  horse  back  to  the  Union  lines. 
They  had  gone  but  a  short  way  when  the  mysterious  white 
horse  wheeled  suddenly  to  one  side,  bounded  over  a  high 
plantation  fence  and  dashed  away  across  the  fields. 

You  will  see  his  photograph  and  story,  together  with 
many  others  as  startling,  in  the 

PHOTOGRAPHIC 

HISTORY  ^^^^ 

CIVIL  WAR 


10  Tall 
Rich  Volumes 


Thousands  and  Thousands 
of  Photographs 


A  Million  Words 
of  Story 


A  real  War  with  all  its  heroism— its  excitement— its  bitterness— flashed  through 
the  camara  in  thousands  and  thousands  of  long  lost  photographs  to  the  pages  be- 
fore you.     A  REAL  WAR  with  its  soul  tearing  experience  told  in  buVning  words 
by  men  who  suffered  and  sacrificed. 


To  be  in  Time  Send  Coupon  Today 

for  Free  Sample  Pages 


T.W. 

5-13 

John 

WaoBDiaker 

New  York 


Send  me  FREE 
li:  flirt' tindinter- 
esting    war  -  time 
photographs  shown 
sixteen     sample 
paces    of    the    photo- 


,      graphic  History  of  the 
'^  Civil  VVai      - 


With  beautiful  pictures,  so  that  you  can  gret  our  reply  and  mail  your  order  on  or  before 
May  24th.  On  that  day  the  price  of  the  War  book  g^oes  up  $15  and  the  Wanamaker  Club  ^m  q{\.\\  \Viir  I  am  interes- 
closesfor  good  Now — today-  you  can  have  the  whole  ten  volumes  with  their  thousands  ^^r  ted  in  your  offer  to  save 
and  thousands  of  Photographs  and  their  vivid  story— all  for  less  than  it  cost  Brady  to  ^W  job  S15  in.  the  purchase  of 
take  one  photograph,  for  less  than  one  cent  a  picture.  This  is  your  last  chance  Act  ^^fthis  work,  but  I  am  to  be 
now  or  you  will  be  too  late.  Send  the  coupon.  It  costs  nothing;  brings  you  a  start-  ^W  under  no  obligation, 
ling  story,  dramatically  illustrated.     Before  it  is  too  late— send  the  coupon. 

Remember  May  24th  is  the  last  day.    Give  yourself  time  to  receive  a  reply  to     ^F  Name, 
the  coupon  and  answer  it  by  that  date.    Send  the  coupon  today  —  its  your  last 
chance  to  save  $15.  ^m  Address, 

JOHN  WANAMAKER,  New  York 
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The  Power  of  Silent  Service 


If  the  crowd  on  the  stock  exchange 
kept  quiet  and  let  one  man  talk,  that 
man  could  be  heard  in  every  corner 
of  the  room.  But  the  shouting  mem- 
bers produce  a  composite  of  sound, 
so  that  no  one  trader  is  understood 
except  by  a  small  group  around  a 
particular  trading  post 

If  everyone  were  able  to  shout 
twice  as  loud,  the  result  would  be  only 
a  greater  noise,  and  less  intelligible. 

For  communication  to  be  universal 
there  must  be  silent  transmission.  In 
a  noisy  stock  exchange  where  the 
voice,  unaided,  cannot  be  understood 
across  the  room,  there  are  hundreds 
of  telephones  which  carry  speech 
half  way  across  the  continent. 

American  Telephone  an 


The  telephone  converts  the  spoken 
words  into  silent  electrical  impulses. 

In  a  single  Bell  telephone  cable,  a 
hundred  conversations  can  be  carried 
side  by  side  without  interference,  and 
then  distributed  to  as  many  different 
cities  and  towns  throughout  the  land. 
Each  conversation  is  led  through  a 
system  of  wire  pathways  to  its 
proper  destination,  and  whispers  its 
message  into  a  waiting  ear. 

Silent  transmission  and  the  inter- 
connecting lines  of  the  Bell  System 
are  indispensable  for  universal  tele- 
phone service. 

Without  such  service,  our  cities 
would  beslowof  speech  and  the  States 
would  be  less  closely  knit  together. 

D  Telegraph  Company 


And  Associated   Companies 

Every  Bell  Telephone  is  the  Centre  of  the  Syst2m 
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t^:  Get  a  hotter  job 


Are  you  "trying  to  make  both  ends  meet"  on  a  small,  unsatisfactory  salary?  Are  you  one  of  the 
thousands  of  energetic,  capable  men  whose  days  are  spent  in  work  not  suited  to  th^ir  natural  talents? 

Then  read  this  great  offer  of  the  American  School  of  Correspondence,  a  school  in  every  sense  of 
the  word — chartered  under  the  same  laws  as  your  state  university.-  The  American  School oders  to  bring 
the  training  you  need  right  into  your  own  home — advise  you  what  studies  to  take  up  to  increase  your 
present  salary — show  you  how  you  can  prepare  yourself  for  a  better  job.     After  you  become  one  of  our 

students  we'll  keep  on  advising  and  coaching  you — then  if  you 
can't  get  abetter  job  yourself,  we'll  get  one  for  you.  Isn't  this 
a  wonderful  offer"?  Don't  you  think  it  wortli  while  to  try?  Then 
sign  and  mail  this  coupon. 
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Your  Opportunity  Coupon 

Check  the  course  yoa  want  and  mail  the  coapoo  now 


I 


American  School  of  CorrespoDdence,  Chicago.  U.  S.  A. 

Please  scn-l  nie  ynur  BiLlleiin  nrnl  advise  me  liow  T  can 
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.Itiiililini;  rontriiPtnr 
.ArphitiTtnral  Drartsman 
.Strurliiral  Engineer 
.Concrete  Engineer 
-Civil  Enpineor 
. Surveyor 

■  llechanienl  Enirineer 
.Mppi]Hnip:il  DrnftsmitD 
.S(eam  Engineer 
.Miiniripnl  Engineer 
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....Bonkkfeper 
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Training  solves  salary  troubles 

For  your  own  sake,  for  the  sake  of  your  family  and  their  future,  dcn't 
lot  another  day  go  by  without  taking"  a  step  toward  a  betti-r  job  and  bifjper 
pay  by  sijirninu  the  coupon.  No  obligation  in  sending  in  the  coupon.  This 
school  does  not  employ  agents  or  collectors  to  bother  you  in  your  home  or 
at  your  work. 

The  American  School  was  established  fifteen  years  ago  to  help  just 
such  men  as  you —  men  who  want  a  butter  education —  mi-n  who  have  ambi- 
tion—  nu-n  who  have  brains  but  cannot  afiord  to  leave  home  to  get  the  train- 
ing they  want  and  nt-ed. 

Sign  the  coupon  now  —  get  our  complete  bulletin  absolutely  free  of 
charge.  Evun  if  you  don't  take  a  course  right  away  it  will  pay  you  to  write 
and  find  out  how  much  we  can  help  you  —  how  easy  it  is  to  get  the  training 
and  how  little  it  will  cost. 

American  School 

•X     JL  of  Correspondence.  Chicago.  U.SA. 
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$200   A  MONTH 

BE  YOUR  OWN   BOSS 

If  von  -.wf^  iii.\kiiiu  less  than  Sl^O  a  week  you 
shouM  \Miir  lis  lo-tLiy,  Wc  tan  liclp  you  to  wciilth 
aiiJ  inJii.cmlcQCC  !>/  our  plan.  Yuu  cnn  work 
wlirn  you  please,  wlicre  you 
please,  always  have  money  and 
the  means  of  niakiut£  barrels 
more  of  It. 

HOW  WOULD  TOr  LIKE  to 
start  out  fnini  home  on   »  com* 
biiiod     business    and    pleasure 
trip,  stay  at  the  l*est  hotels  and 
live  like  a  lord  nnc|  clean  upSlO 
every  d.iyT     Woik  at  amuse- 
ment places,  crf^wded  street  comers, 
manuiacturiiie'    iustilutions.   anywhere 
and    evcryw  here,    ten    minutes'    walk 
ora  home  or  on  the  other  side  ol  the 
elol>e.     Justsetamathiiic  upany  piai-e  you  li.ij.pca  to  select,  and  dean  up 
JlO  above  operatinc  r^iMnics  (mi  h  and  e\  cry  d,iy. 

PAPER  POST  CARDS  DIRECT 

My  proposition  islIic\VONl)i:Rl-UUNi:\V  COMBINATION  CAMERA. 
with  which  you  can  take  and  instantaneously  develop  eleven  entirely  diflcr- 
cnt  styles  oi  pictures,  including  Buttons,  (our  styles  and  sizes  of  Paper  Post 
Cards  and  six  styles  ol  Tintype  Pictures.  Evory  plat«  ia  developed  withuat 
thf  use  of  films  or  negatives,  and  Is  ready  Co  deliver  to  thp  customer  In  Imb 
than  »nilnnt.' after  tunkinptho  exposure  This  R  EM  ARKABI.l-:  INVEN- 
TION takes  100  pictures  an  hinir.  l-vt-rybody  wants  pictures  and  each  sale 
you  make  advertises  your  business  and  makes  more  sales  tor  you. 

NO  EXPERIENCE  NEEDED 

Simple  Instructions  accompany  each  Outfit  and  you  can  begin  to  make 
money  in  fifteen  minutes  after  the  ouitit  reaches  you. 

A  uiiling  investment  will  get  this  WONDERFUL  OUTFIT  tor  you  and 
put  you  in  a  position  to  m.%ke  $2. 500a  year.  It  you  want  to  be  independent, 
and  absolutely  your  own  boss,  write  me  to-dayand  I  will  sen>l  you  by  return 
mail,  bill  free  information  retrarding  this  WON  DHKIUI.  PROPOSITION, 
including  letters  oRerinc  positive  proofs  from  every  part  of  the  world.  DON'T 
Dl-LAY.  ANSWER  THIS  ANNOUNCEMENT  TO-DAY. 

L  LASCELLE.  Mjtt.,  9RI  W.  43rJ  St.,  Dept.  849.  NEW  YORK,  U.  S.  A. 


^  for  memory  is  power.     Be  successful— 5rop  i'or- 
9^  getting!    Begin  your  real  training  at  opce. 

The  Dickson  Method  of  Memory  I'raining 

^makes  you  "i^org'cf  Proof."  develops  concentration, 

will,    self-confidence,    quick    thouprht,  ready   speech 

Writ«  today  for  my  free  book,  *'How  to  Remember" 

— faces,  names,  studies,  also  how  to  secure  FREE,  a  copy  of 

my  $i:.W  Del-iive  iwok.  "How  to  Sppak  in  Fuhlic."     Address 

I  Dtck&oQ  Memory  bchuol,       7uti  Auditurium  Bldg.f  Chicago. 


"'^^f.fsCqPERAIDR 


V«22TO$30 


PER  WEEK 


Big   pay   and   short  hours  in 
this    paying    profession.      The 
demand  for  expert  motion  pic- 
ture operators  is  increasing  daily. 

The  American  School  of  Correspondence  will 
teach  you  to  be  an  expert  operator  in  a  few  weeks, 
without  loss  of  time.  Even  if  you  have  a  good  job 
now  it  will  pay  you  to  learn  motion  picture  operat- 
ing. Many  operators  are  making  **a  little  extra*' 
in  their  spare  time — why  not  do  the  same? 

Fill  in  the  coupon  and  we'll  send  you  our  booklet  "The 
Motion  Picture."  It  explains  our  motion  picture  course 
fully — g^ives  some  valuable  information  about  operating. 

American  School  of  Correspondence,  Chicago,  U.  S.  A. 
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..Lawyer 

..Fire  ln>)amnce  Eng'r 
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..Rooli-keepor 
..Stenographer 
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..Oo<it  Accountant 
..CertTM  Pablie  Acc'nt 
..AiidUor 
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Address  . 


Spring  Clubbing 
5s-  Bargains  -« 

Economical  Ways  of  Buying 

Technical  World  Magazine 

In  Combination  with  Other  Standard  Publications 


We  have  arranged  with  the  publishers  of  a  number 
of  maKazines  for  some  special  rates  during  the  alack  sprinff 
months,  and  we  are  passing  these  rales  right  along  to  you. 
If  you  are  already  a  subscriber  to  any  of  these  magazines. 
and  wish  to  take  advantage  of  the  special  prices,^  send 
your  order  along  and  we  will  see  that  your  subscription 
begins  with  expiration  of  your  present  term.  Magazines  all 
may  go  to  one  address  or  all  to  separate  addresses. 

Harper's  Bazaar ^  -„  _  McCIure's  Magazine "k  ,,,  -, 

Technicl  World  Magaine.  I  «"   T^«  ^^|  ^„,,j  ^  I  «<  W« 


mopolilan.. 

Everybody's  Magazine, 
American,  or  Cosmopolitan 
Tedinical  World  Magazini 
Delineator. 


tan.  I 
ine.  [ 


Cosmopolitan  Magazine. . . 
Technical  World  Magazine. 
Good  Housekeeping,  or 
Hearst's  Magazine 


Woman's  Home  Companion 
Technical  World  Magazine. 
American  Magazine, or  Cos- 
mopolitan,or  Everybody's 

Technical  World . 

Everybody's'.. 

Cosmopolitao . 


ee;) 


All  rnree 

$3.45 

AD  ThiM 

$3.45 

AU  Tliree 

$3.55 

AD  Three 

$3.45 


AO  Tlirec 


Udies' World J 

Cosmopolitan  Magazine,  or  1 
Metropolitan, orEverybody's  I 
Technical  World  Magazine.   [  C*^  1  C 
Pictorial  Review J  *pJ.lJ 

World's  Work. 
Technical  World  Magazine. 
Everybody's  Magazine, 
Cosmopolitan  . 

Woman's  Home  Companion  *)   in  ji 
Tedinical  World  Magazine.  \  ^a   \r 
Review  of  Reviews J  $4*  A*' 


ine.  I 
,  or  [ 


AH  Three 

$4.15 


Scientilic  American,  or  Car-  '^ 

rent  Opinion,  or  Cassier's,  I 

Technical  World  Magazine,  I 

Cosmopolitan J 


AH   Three 

$5.08 


Technical  World  Magazine 

WITH  American  Magazine,  or  Everybody  <,  or  McCIure's $2.30 

WITH  American   Magazine   and  Current  Opinion,   or     Travel 

Magazine 4.80 

WITH  Cassier's  and  Everybody's,  or  Cosmopolitan 5.05 

WITH  Cosmopolitan,  or  Metropolitan 2.30 

WITH  Cosmopolitan  and  Woman's  Home  Companion  (all  ihree)  3.55 

WITH  Current  Opinion,  or  Travel  Magazine 3.65 

WITH  Delineator,  or  Metropolitan 2.30 

WITH  Delineator  and  Everybody's  (all  thre?) 3.45 

WITH  Everybody's  Magazine,  or  Cosmopolitan 2.30 

WITH  Good  Housekeeping  and  Cosmopolitan  (all  three) 3.4S 

WITH  Harper's  Bazaar,  or  Opportunity,  or  Pearson's 2.15 

WITH  Harper's  Magazine,  or  Weekly 4.65 

WITH  Harper's  Magazine,  or  Weekly  and  Everybody's  Maga- 
zine (all  three) 5.80 

WITH  Pictorial  Review,  or  American  Boy,  or  Modem  Priscilla.  2.00 

WITH  Popular  Electricity 2.30 

WITH  Popular  Electricity  and  Cosmopolitan  (all  three) 3.45 

WITH  Review  of  Reviews  and  McCIure's  (all  three) 4.05 

WITH  Scientific  American,  or  Cassier'i 3.90 

WITH  Scientific  American  and  Everybody's  (all  three) 5.05 

WITH  Woman's  Home  Companion 2.40 

WITH  Woman's  Home  Companion  and  American  (all  ihree) . . .  3.55 

WITH  Worid's  Work 3.00 

WITH  Worid's  Work  and  Woman's  Home  Companion  (all  three)  4.25 

WITH  Youth's  Companion 3.15 


NOTE:  In  any  of  the  above  Combinations,  Technical 
World  Magazine,  Everybody's,  McCIure's,  CoBmopolitan, 
Delineator,  Good  Housekeeping,  Hearst's.  Metropolitan. 
Populau'  Electricity  and  American  may  be  substituted  for 
«ach  other  without  any  change  of  price.  SEND  ALX 
ORDERS    TO 

Technical  World  Magazine 

5862  Drexel  Avenue  Chicago,  111. 
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Rensselaer 


Established  1824 
Troy,   N.    Y. 


Polytechnic 


Engineering 
and  Science 


Institute 


Coursrs  in  Civil  Eng^ineering  (C.  E.)  Mechanical  Enj:i- 
necring(M.E.)  Electrical  EnKinecring  (E.  E.)  and  General 
Science  (B.  S.).    Also  Special  Courses. 

Unsurpassed  new  Chemical.  Physical.  Electrical.  Mech- 
anical and  Materials  Testing  Laboratories. 

For  catalogue  and  illustrated  pamphlets  showing  work 
of  graduates  and  students  and  views  of  buildings  and 
campus,  apply  to 

JOHN  K.  NUGENT.  Registrar 


men  with  training  are  al- 
ways ill  demand.  Kavii.g 
trained  over  2000  young  men 


ELECTRICAL 

^^^^^  ■  ■^■'^^■-■^  trauied  over  2000  young  men 
In  the  past  20  years  in  the  fundamentals  of  Applied  Electricity,  Th» 
Bliss  Electrical  School,  with  its  weli-equipped  shops  and  labora- 
tories, is  peculiarly  well  qualified  to  give  a  condensed  courao  in 

...c  ENCINEERING 


including  Mathematics,  Steam  and  Gas  En- 
gines, MechaniciilDrawlng.  Shop  Worlt.  and 
Theoretical  and  Practical  Electricity,  in  all 
branches.  Students  construct  dynamos,  in- 
stall wiring  and  test  efficiency  of  electr.cal 
machinery.  Course,  with  diploma,  complete 

IN  ONE  YEAR 


For  practical  young  men  with  limited  time.    Zlst  year  ooen<?  Sept. 
24th.    Catalogue  on  request.    65  Takoma  Ave.,  WaBhlngton,  D.  C. 


DO  YOU  LIKE  TO  DRAW? 

That's  all  we  want  to  know. 

Now,  we  will  not  pive  you  any  ^rnnd  priie  —  or 
a  lot  of  free  stiilTii  you  answer  tins  ad.  Nor  do 
we  claim  to  make  yuu  rich  in  a  week.  But  i( 
yeu  are  anxious  to  develop  your  talent  with  a 
successful  cartoonist,  so  you  can  mnlie  tnnD^y, 
send  a  copy  of  this  picture,  with  fi  cents  in  stamps 
for  porirollo  of  eiirtoons  and  uample  lessoo  plate 
and  let  us  explain. 

The  W.  L.  EVANS  SCHOOL  OF  CARTOONING 
843  Laader  BIdg.,  Cleveland,  Ohia 


FRENCH,  GERMAN,  SPANISH,  ITALIAN 

Can  be  learned  quickly,  easily  and  pleasantly,  "at  spare  mo- 
ments, in  your  own  home.  You  hear  the  living  voice  of  a 
native  professor  pronounce  each  word  and  phrase.  In  a  sur- 
priiiniih'  bliMft  tiuie  you  can  speak  a  new  l,un,'uage  by  the 

Language-Phone  Method 

comhinpd  with 

ROSENTHAL'S  PRAaiCAL   UNGUISTRY 

Send  f"r  Booklet  and  Testimonials 
The  Laiiffiiagc-l'hone  Method 

93i  I'utnnm   JtuildinE.  *i  W-nI  Inlh  Street,  N.  Y, 


WANTED-SALESMENANDSALESWOMEN 

Hundreds  of  good  positions  now  open  paying  from  $1,000.00  to 
$5,000.00  a  year.  No  former  experience  required  to  get  one  of  them. 
We  will  teach  you  to  be  a  high  grade  Travehng  Salesman  or  Sales- 
woman by  majlin  eight  weeks  and  assist  you  to  secure  a  good  position 
where  you  can  earn  good  waees  while  you  are  learning  Practical  Sales- 
manship. Write  today  for  full  particulars,  and  testimonials  from  hun- 
dreds of  men  and  women  we  have  recently  plac«;d  in  good  positions; 
alsolistof  goodposition?  open.    Address  (nearest  oflice)  Dept  118. 

NATIONAL  SALESMEN'S  TRAINING  ASS0CIAT80N 
Giicago  New  York  Kansas  City  San  Francisco  New  Orleana  Toronto 

LEARN  PIANO  TUNING  AT  HOME 

You  can  now  learn  this  de- 
I  llghtful  profeeelon  with  or  wltb- 
I  out  a  knowledge  of  music  by  our 
I  simplified  method.  The  Tuue- 
I  a-phone  makes  It  easy.  You  can 
I  earn  $5  to  «15  per  day  and  fix  your 
I  own  hours.  Diploma  granted. 
I  Catalogue  FRKE.    Address— 

KUes  Bryant  School  of  rtano  Taning,  10  Ait  Inst.  BatUe  Creek,  9icb. 


Drafting. 

Work  for  YOU  as 
soon  as  you  become 
my  student 

Yes,  that's  exactly  what 

I  mean.  As  soon  as  you  become 
jf/i  my  student  you  can  begin  earn- 
ing a  handsome  income  while 
learning  at  home.  Draftsmen 
are  in  demand  everywhere.  Sal- 
aries from  $150  to  $300  a  month.  I  can 
train  you  how  to  become  a  first  class  drafts- 
man at  home  during  your  spare  time  by  mail. 

EARN  WHILE  A  STUDENT 

Send  the  free  coupon  to  me  today  and  I  will 

tell  you  just  exactly  how  you  can  begin  earning  an 
income  while  you  are  learning  drafting.  I  mean  just 
what  I  say.  This  is  a  great  extra  special  offer  I  am 
making.  You  should  write  at  once.  Absolutely  no 
obligations  of  any  kind  in  sending  the  coupon.  But  you 
must  write  at  once.  1  cannot  make  this  offer  broadcast 
to  everyone.  So  I  will  take  the  names  in  the  order  that 
they  are  received.   Getvours  in  early. 

FREE 

This  $15oOO 

Drawing  Outfit 

If  you  register  at  once. 

This  is  just  the  kind  of  an 
I  outfit  I  use  myselL  They 
arii  not  toys,  Ijtit  actual 
working  instrT^iments.  If 
you  will  ro'-ister  iitonce.  I 
will  give  tliis  outlittL  \  ou 
absolutely  free.  I  have 
selected  this  outfit  from 
I  thelineofoneofthe  largest 
I  manufacturers  in  the 
country.    Send  the  free  coupon  today  for  full  particulare. 

A  Few  Men  Wanted 


What  I  want  is  the  right  kind  of  men. 
Don't  bother  ahout  the  expense.  I  give 
each  one  of  my  students  personal  instruc- 
tion. If  your  work  is  richt,  I  tell  you  so. 
If  it  is  wrong,  I  tell  you  just  exactly  where 
it  is  wrong.  Tliore  is  an  urgent  demund 
today  for  skilled  Draftsmen.  The  big 
companies  are  issuing  calls  every  day  in 
the  year  for  men  to  till  positions  pa'  in? 
from  S125  to  S175  a  month  to  et;trt. 
Many  positions  paying  S75  to  SlOO  a  week 
always  open.    Here  is  your  opportunity^ 

Send  the  Coupon  for  Big  Free  Book  /"^  J^  ^ 

Do  not  delay.  Just  put  your  name  *  rR.EE 

and  address!  in  tlio  free  coupon  and    M  t*  ■  d~\.er 

*  Eciming  Offer 

Coupon 


I  Guarantee 

To  instruct 
younntilyou 
are  compe- 
tent and 
placed  in  a 
position  pay- 
ing S125  to 
SI 75   a    mo. 


mail  it  in  at  once.     Iwille 
absolutely  free  and   prepaid  my 
new  book    Successful  Dn  ' 
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If  Your  Boy  is 

"A  Chip  Off  the  Old  Block"- 

<1I  If,  like  yourself,  lie  is  iiiechanically  inclined- or  if  yuinwj/i  him  to  be  -  now  is  the 
time  to  encourage  him  in  developing  along  the  right  lines. 

<I  Almost   every  boy   is    interested   in    Electricity   and   its    wonderful   applications. 
YOUR  BOY  as  the  Son  of  his  Father,  is  probably  far  more  interested  than  the  average. 

Capitalize  His  Mechanical  Turn  of  Mind 

<1I  Encourage  him  in  developing  along  the  right  lines  by  making  him  a  regular  sub- 
scriber to 


:  NODERN. 
ELECTBICS 


"The  Electrical  Magazine  for  Everyone" 

<II  You  have  no  idea  how  much  real  enjoyment  the  boy  will  get  out  of  a  magazine  that 
brings  him  each  month  all  the  news  of  the  latest  developments  in  the  Electrical  World. 
<![  You  have  no  idea  how  many  worth  while  things  such  a  magazine  will  inspire 
YOUR  boy  to  strive  for-  and  be  happy  in  the  striving  and  proud  in  the  achieving. 
<11  And  MODERN  ELECTRICS  enables  its  readers  to  achieve  because  it  TELLS 
HOW  in  articles  so  simple  and  so  profusely  illustrated  as  to  be  readily  understandable 
by  EVERYBODY. 

Your  Boy  Would  Like  to  Have  His  Own  Wireless  Station 

<1I  MODERN  ELECTRICS  has  helped  thousands  of  youngsters  install  their  own 
wireless  stations  and  has  paved  the  way  to  thousands  more  becoming  authorized  wire- 
less operators. 

q  It  can  do  as  much  for  YOUR  BOY. 

q  In  addition  MODERN  ELECTRICS  will  keep  YOU  posted  on  all  the  latest 
developments  in  the  field  of  Electrical  and  Mechanical  endeavor. 

^  An  engineer,  no  matter  how  technical,  should  take  at  least  one  semi-technical 
magazine — if  he  is  to  keep  generally  well  informed. 

Modern  Electrics— Costs  $1.50  Per  Year 

(H  Don't  you  think  between  YOU  and  the  BOY  you  can  make  the  investment  a 
profitable  one  ? 

<1I  Just  fill  in  "One  and  /o";,''  '"  friend  cheque-book  and  put  Son  on  the  list.  With 
the  first  issue  we  will  send  FREE,  one  of  our  Tesla  Magnetos— regularly  sold  for  $1 .  00. 

One  of  the  cleverest  electrical  novelties  ot  the  season.  Generates  a  surprising 
current  and  "shock"  by  simply  turnini:  crank.  Absolutely  harmless.  Well  made 
throughout.  Finished  in  red  enamel  with  nickel  trimmings.  Sells  regularly  for 
$1.00.    SENT  FREE  with  one  year's  subscription  to  Modrrn  Electrics. 

Money  Refunded  Immediately  if  Not  Pleased  in  Every  Way      y^< 
MODERN  PUBLISHING  COMPANY 

266  FULTON  STREET  NEW  YORK,  N.  Y. 
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While  engintrr'S  for  many  years  past  have  been  at  loi;;gerhrads  as  to  the  proper  niethoe/s  to  use 
to  control  the  floods  in  the  Ohio  and  Alississippi  valless,  there  has  been  perfect  harmony  in  Congress 
in  the  matter  of  removing     obstructions  to  navigation"  in  creeks  that  would  scarcely  float  a  scow. 

'The  recent  great  disasters,  hoiuever,  appear  to  he  opening  the  eyes  of  Congress  to  a  genuinely 
scientijic  study  of  the  flood  problem. 

IVhat  may  be  done  in  the  way  offload  prevention  has  been  demonstrated  in  the  valley  of  the 
Sacramento,  California.  Methods  are  there  being  folloived  apparently  undreamed  of  by  those  in 
charge  of  levee-construction  along  the  banks  of  the  Ohio  and  Mississippi  rivers. — Editor's  Note. 


CA\'ALLO  PASS  leads  from 
the  Gulf  of  Mexico  into 
Matagorda  Bay.  A  bar  ob- 
structs its  navigation  and  in 
order  that  this  obstacle  to  the 
free  and  unimpeded  commerce  of  a  great 
nation  might  be  removed,  Congress  ap- 
propriated $10,000.  A  channel  whose 
annual  cost  of  maintenance  is  $5,000  was 
dredged  across  the  bar. 

In  1911  the  commerce  traversing  this 
channel  aggregated  734  tons. 

Charging  four  per  cent  interest  on  the 
original  investment,  it  cost  the  nation 
more  than  seven  dollars  a  ton  to  aid 
navigation  through  Cavallo  Pass. 
Well,  haven't  we  the  money? 
You  will  have  to  look  long  and  hard 
to   find   Crystal   River   on   the   map   of 


Florida.  An  appropriation  in  the  Rivers 
and  Harbors  Act,  thougli.  had  little 
trouble  in  locating  Crystal  River.  It  car- 
ried only  $30,000,  with  an  annual  main- 
tenance charge  of  $2,000.  For  these 
amounts  a  nine-mile  channel  was  built. 
Through  it  in  1911  moved  5,192  tons, 
four-fifths  of  the  tonnage  consisting  of 
cedar  logs  carried  to  a  pencil  mill.  Dis- 
regarding these  logs,  it  cost  the  nation 
three  dollars  a  ton  in  interest  and  main- 
tenance to  assist  navigation  on  the  Crys- 
tal River. 

Well,  isn't  this  the  richest  country  on 
earth  ? 

So  far  it  has  cost  $405  to  pull  the 
gritty  teeth  in  the  mouth  of  the  Brazos 
River,  Texas,  and  $25,000  is  required  an- 
nually to  keep  the  mouth  open  for  the 


FLOODS   AND   FAT   PORK 
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flow  of  commerce.  In  1911  commerce 
flowed  to  the  extent  of  3,063  tons.  This 
aid  to  navigation  on  the  Brazos  cost  the 
nation  more  than  ten  dollars  a  ton,  exclu- 
sive of  the  water  freight.  For  ten  dol- 
lars the  railroads  move  a  ton  of  pig  iron 
from  Pittsburg  to  San  Francisco. 

Let's  move  up  the  coast  a  little. 

Doboy  Bar  obstructs  the  entrance  to 
one  of  the  channels  leading  into  Darien 
Harbor,  Georgia.  To  remove  this  ob- 
struction Congress,  through  the  Rivers 
and  Harbors  Committee,  appropriated 
$56,000.  The  money  was  spent,  a  chan- 
nel dredged,  but  the  navigators  declined 
to  accept  the  profifered  aid.  The  channel 
was  never  marked.  No  one  used  it.  And 
now  it's  gone,  shoaled  up  again. 

Great  game,  this  spending  of  public 
funds  in  aid  of  navigation  and  political 
asfjiration ! 

Contentnia  Creek  has  no  existence  on 
the  latest  large-scale  map  of  North  Caro- 
lina. It  must  be  there,  though,  for  it 
absorbed  $14,000  for  channel  improve- 
ment some  years  ago,  and  has  continued 
to  absorb  $1,200  annually  for  mainte- 
nance ever  since.  Sixteen  tons  consti- 
tuted the  commerce  of  improved  and 
maintained  Contentnia  Creek  in  1911. 

In  like  manner  Broadkiln  River,  Dela- 
ware, absorbed  $88,000  for  channel  im- 
provements on  a  twelve-mile  stretch, 
sweetened  by  a  maintenance  charge  of 


$5,000  annually.  The  commerce  of  the 
Broadkiln  will  run  to  10,000  tons  a  year. 
National  subsidy  is  seven  cents  per  ton- 
mile.  The  average  cost  of  moving  a  ton 
one  mile  by  rail  is  just  one-thousandth  of 
this  subsidy. 

Hear  the  sizzle  of  bacon  in  the  Capi- 
tol's kitchen  ? 

On  Hingham  Harbor,  in  Massachu- 
setts, the  Rivers  and  Harbors  Commit- 
tee, feeling  specially  flush  in  1907,  spent 
$10,000  without  asking  the  engineers 
whether  or  not  the  money  was  needed. 
"Go  to  it !  Improve  Hingham  Harbor ! 
Get  rid  of  the  money!  Stimulate  com- 
merce!" ordered  the  statesmen.  Twice 
that  amount  had  been  expended  pre- 
viously. Despite  the  stimulants  the  com- 
merce of  Hingham  Harbor  continued  to 
suffer  from  inanition,  the  Boston  passen- 
ger boats  ceased  calling,  a  decrepit  coal 
barge  now  and  then  was  the  only  sign  of 
life  on  the  $30,000-channel. 

Smell  the  odor  of  fat  pork  in  the  Con- 
gressional pan  ? 

In  its  virgin  state  the  Essex  River, 
Massachusetts,  was  a  purling,  boulder- 
strewn  brook  with  a  maximum  depth  of 
full  nineteen  inches  during  summer.  At 
an  expense  of  $30,000  the  brook  was 
made  "navigable".  No  freight  is  carried 
on  this  "improved"  river,  says  the  Chief 
of  the  U.  S.  Army  Engineers,  but  the 
"improvement"  permits  the  exit  of  a  few 
fishing  schooners  built  annually  on   the 
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DAYTON  PAYS  THE  PENALTY 
A  line  of  refugees  waiting:  for  food,  oil  and  clothing. 
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Dayton  Suffers  While  "Navigation  Is  Aided" 

Police  and  volunteer  rescui^rs  form  life  lines  to  catch  people  floating 

along  on  the  wreckage. 


banks.  This  fishin,8;-smack  home  indus- 
try is  dying  out,  adds  the  Chief. 

See  the  wise  men  of  Washington 
dancing  'round  the  brimming  barrel! 

Nor  is  there  any  commerce  in  Larch- 
mont  Harbor,  on  Long  Island  Sound, 
save  that  a  belated  fishing  boat  occasion- 
ally spends  a  night  in  the  port.  But 
Larchmont  Harbor  boasts  of  a  nice  little 
breakwater  built  by  Congress  at  an  ex- 
pense of  $108,000. 

For  what  purpose? 

Maybe  the  members  of  the  exclusive 
Larchmont  Yaclit  Club,  owning  a  fleet 
worth  $2,000,000,  can  supply  the  answer. 

For  the  convenience  and  the  comfort 
of  a  wealthy  club,  national  funds  are 
readily  available,  but  for  the  protection 
of  a  hundred  thousand  flooded  homes, 
expenditures  must  be  stinted,  culled, 
pared,  made  with  averted,  frowning  faces. 

There  is  always  money  for  the  "im- 
provement" of  obscure  creeks  and  im- 
passable, empty  estuaries ;  there  is  a 
splendid,  smoothly  working  system  for 
the  efficient  disbursement  of  national 
funds  on  political  shoals  that  lie  between 
Congressional  Districts  and  the  public 
crib  at  Washington,  but  there  is  no 
system,  no  smooth-working,  comprehen- 
sive plan  to  cope  with  the  floods  whose 
ever-rising  crests  annually  demand  a 
greater  toll  in  property  and  lives. 

At  Cairo  the  crown  of  the  levee  is  at 
56  feet,  gauge  height.  In  April,  1912, 
the  record-breaking  flood  reached  the  54- 
foot  stage.  If  the  levees  on  the  opposite 
bank  had  not  broken,  the  Cairo  levees 


have  been  overtopped.  In  April, 
the  record  of  the  preceding 
year  was  exceeded  by  nearly  a 
fiiot.  Crevasses  in  the  dykes  on 
tiie  oppo.site  bank  again  saved 
Cairo.  Two  years  in  succession 
all  previous  high-water  records 
were  broken  from  Cairo  to  the 
Gulf.  Yet,  in  1912,  all  the  triJui- 
taries  of  the  Mississi])pi,  tlie 
Ohio,  the  Missouri,  the  upper 
Mississippi,  the  Cumberland,  and 
the  Tennessee  carried  but  mod- 
erate amounts  of  flood  water. 
Not  one  reached  its  individual 
high-water  mark.  In  1913  the 
Ohio  alone,  swollen  by  the  tre- 
mendous amounts  of  flood  water 
in  the  roaring  Miami,  the  Wa- 
bash, and  other  streams,  enabled  the 
lower  Mississippi  to  smash  the  record. ' 
Suppose  the  Ohio,  the  upper  Missis- 
sippi, and  the  Missouri  break  their  indi- 
vidual records  at  the  same  time !  Sup- 
pose they  do!     What  will  happen? 

The  Mississippi  River  Commission,  a 
federal  body  composed  of  Army  Engi- 
neers, has  charge  of  the  1,600  miles  of 
levee  along  the  lower  Mississippi.  Pre- 
vious to  1912  the  commission  established 
a  provisional  grade  for  the  crown  of  all 


Mississippi  River  Levee 
Work.  "Cheap'  Negro 
Labor  Can  Never  Hope 
TO  Conquer  the  Missis- 
sippi" 


THE  OLD  TYPE  OF  LEVEE  IN  CALIFORNI  \ 
Largely  constructed  with  coolie  labor. 
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BUILDING  A   CALIFORNIA    LEVEE 
By  means  of  a  suction  dredge  a  barrier  one  hundred  ieet  wide  and  twenty-four  feet  high  is  being  constructed 


the  levees,  intending  to  keep  the  crest  at 
a  uniform  line  three  feet  above  the  high- 
est known  water.  In  1912  this  grade 
proved  too  low  by  five  feet  to  confine  the 
flood.  Only  the  twenty  crevasses  through 
which  the  water  spread  over  10,000 
square  miles  behind  the  levees,  saved  the 
remaining  territory. 

The  provisional  grade  was  totally  inade- 
quate. And  586  miles  of  levee  were  be- 
low even  this  inadequate  grade  !  They  are 
below  the  provisional  height  to  this  day. 

It  cost  the  nation  $190,000  to  deepen 
a  four-mile  channel  in  the  Union  River, 
Maine.  11,000  tons  of  low-grade  freight 
passed  through  this  channel  in  1911.  In- 
terest charges  alpne  represented  a  sub- 
sidy of  75  cents  per  ton,  and  the  traffic 
on  the  "improved"  river  is  declining. 
There  was  money  to  deepen  useless 
Union  River,  but  there  was  no  money 
to  protect  the  ten  thousand  homes  behind 
the  586  miles  of  utterly  inadequate  levee. 

Officially,    Congress    has    not    cared 


whether  the  entire  country  is  flooded  ten 
feet  deep  every  year.  Officially,  Con- 
gress has  not  been  in  the  flood-protection 
business.  Its  sole  aim  has  been  to  "pro- 
mote commerce  and  aid  navigation".  If, 
incidentally,  a  few  dredged  creeks  will 
carry  ofl:  the  flood  of  adverse  votes  that 
threaten  to  maroon  the  perspiring  M.  C. 
at  his  home  far  from  the  fleshpots  of 
Washington,  if  one  and  the  same  oper- 
ation will  remove  a  bar  from  the  path  of 
commerce  and  clear  the  shoals  out  of  the 
political  career  of  the  seed-distributing 
incumbent,  well  and  good  ;  that  is  none 
of  the  public's  business.  Congress,  how- 
ever, must  not  appropriate  money  for 
flood  control.  "Aid  to  navigation",  that 
is  the  sesamic  term  which  opens  the  door 
of  the  Treasury. 

But  the  Mississippi  River  Commission, 
you  object,  has  been  spending  national 
funds  in  the  construction  of  levees,  in 
flood-protection  work  since  1890.  True, 
but  officially  the  money  spent  in  assisting 
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the  ilistricts  to  build  and  maintain  Icvccs 
is  credited  to  the  "aid  to  navis^ation" 
fund.  $26,000,000  in  22  years  have  thus 
boon  diverted  from  the  promotion  of 
water-borne  traffic  on  Tuckerton  Creek, 
but  the  "aid  to  naviL;ation"  fiction  still 
persists.  Congress  still  refuses  to  ac- 
knowledge that  a  national  flood-control 
problem  has  existence. 

The  depth  of  water  in  the  I'agaduce 
River,  Maine,  must  be  increased  to  six 
feet.  "This  improve 
ment  is  of  duuhtfu 
public  value,"  says  the 
Chief  of  Engineers — 
but  nothing-  is  done  to 
keep  sixteen  feet  of 
water  out  of  the  busi- 
ness streets  of  great 
cities. 


be  erected  where  they  will  do  most  g;ood 
to  small-bore  warmers  of  public  chairs, 
the  numerous  navy  yards  unreachable  by 
battleshi]is  except  on  rollers,  the  army 
])osts  buried  in  the  isolated  wilderness  of 
Senator  Warren's  Wyoming-  Preserves, 
the  fat  pork  fished  out  of  "improved" 
rivers  and  harbors,  the  dense  ignorance 
and  indifference  of  the  average  politician 
concerning-  really  pressing  problems  af- 
fecting national  welfare,  his  eagerness  to 


Six  Cubic  Yards  at  a  Bite 
DredfTcs  of  this  type  have  replaced  Chinese  labor  in  Calilorni 

They  tell  a  story  of  a  monitor  which, 
half  finished,  was  for  some  obscure 
reason  towed  around  the  Horn  to  be  com- 
pleted on  the  Pacific  Coast.  It  foundered 
on  the  way,  but  the  naval  budget  for 
years  thereafter  carried  appropriations 
to  wind  up  the  building  and  equipping  of 
this  nonexistent  vessel.  I  do  not  know 
whether  this  story  is  true,  nor  do  I  care, 
for  the  beautiful  system  of  making  ap- 
propriations, as  illustrated  by  this  tale, 
is  still  with  us  in  full  bloom,  assiduously 
watered  by  both  parties.  The  colossal 
pension  grab,  the  reek  of  the  $162,000,- 
000  appropriated  for  public  buildings  to 


a's  levee  construction. 


Water  Gatherkd  IN  Drain- 
age UiTCH  — Dry  Land  and 
Levee  Rising 


spend   public    funds    in 
furtherance  of  his  petty 
selfish    ends,    these 
things,    known    to    all 
men,    confirm    the 
charge   that   $200,000,- 
000  are  wasted  annual- 
ly in  the  administration 
of  this  nation's  alfairs. 
Three    years'    waste 
would  provide  adequate 
funds  for  the  work  of  national  flood  con- 
trol. 

Since  1890  the  fact  has  been  tacitly 
recognized  that  flood  control  along  the 
country's  principal  rivers  is  a  national 
task,  but  in  twenty-three  years  no  na- 
tional plan  has  been  worked  out.  No 
start  has  been  made.  Even  the  engineers 
cannot  agree  upon  the  proper  solution. 
One  faction  maintains  that  regulation  at 
the  headwaters  by  .storage  works  is  the 
only  permanent  remedy ;  another  faction 
sneers  at  reservoirs  and  wants  levees 
only,  while  still  a  third  faction  of  nebu- 
lous theorists  sees  in  extensive  reforesta- 


ELECTRICALLY  OPERATED  SUCTION   DREDGE  ON  THE  SACRAMENTO  R1\ER 


tion  the  one  great  panacea,  as  though 
there  had  been  no  disastrous  floods  in 
1844  and  before,  when  Ohio  and  Indiana 
were  covered  with  forests  from  end  to 
end. 

In  the  cross  currents  of  conflicting 
opinion  the  following  facts  may  be  con- 
sidered as  well  established : 

The  worst  is  yet  to  come. 

Throughout  the  country's  great  cen- 
tral valley,  the  crest  of  the  floods  will 
continue  to  rise  with  the  growth  of  the 
area  reclaimed  from  overflow  by  levees, 
and  these  two  factors,  higher  crests  and 
larger,  more  densely  settled,  highly  im- 
proved areas  reclaimed  from  swamps, 
will  increase  the  potential  damage  and 
danger  tremendously. 

Flood    control — as    opposed    to 
the    increase    of    the    summer 
flow — by  reforestation  is  im 
possible.     Even   if  it  were 
possible,    the    time,    the 
land,    and    the    money 
required       for      the 
work    would    ren- 
der the   scheme 
impractica 

The   efl^ 
ciency  of 
storasre 


reservoirs  in  flood  control  is  variable. 
Compared  with  the  cost  of  making 
them  absolutely  safe  —  over  thirty 
dams  have  broken  in  the  past  twelve 
months — compared  with  the  cost  of 
the  land  they  will  submerge  and  with 
the  amount  of  water  they  will  hold  back, 
they  are  practicable  only  in  favored  local- 
ities, as  among  the  natural  lakes  at  the 
headwaters  of  the  Mississippi  and  in 
the  mountains  of  the  West.  If  such  res- 
ervoirs are  built  primarily  to  reduce  the 
height  of  floods,  they  must  be  kept  empty 
till  well  toward  the  end  of  the  flood  sea- 
son :  therefore,  the  amounts  of  water 
available  for  power  generation  and  for 
increasing  the  low  summer  stage  of 
navigable  rivers  are  problematic  and 
unreliable. 

There  remains  as  the  most  ef- 
fective   protection    the    levee 
system. 

They    won't     stand     up, 

you     object.      They 

broke  at  Dayton,  at 

Marietta,    at    Co- 

1  u  m  b  u  s,    at 

Zanesville,   at 

Peru ;  they 

have  been 

break- 


MAKING  A   REPAIR  IN   A  SACRAMENTO  VALLEY  LEVEE 
A  crevasse  in  a  levee  of  insufficient  height  is  being  closed. 
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The  Completed  Levee- 
Eighty  hKEr  IN  Width  and 
TwentyFourFekt  in 

Height 
Despite  hJKhtT  floods.  Sacra- 
mento has  never  sutfcred  dam- 
ace  as  the  cities  in  the  Ohio 
Valley,  thanks  to  levees  of  suf- 
ficient height  and  strcn^rth. 


Starting  the  Levre  on  Per- 

PKTUAI.lv  OVERFl-OWEli  LAND 

Below    the   Lkvkt.   of  the 
Sacramento  Kevkr 


^^ 


WHERE  ONCE  WAS  BOG 
A  field  of  celery  growing  behind  tremendous  dykes  built  by  clamshell  dredges. 


THE  LEVEE  PUT  TO  THE  TEST 
The  flood  has  risen  within  seven  feet  of  the  top  of  the  Sacramento  River  levee.    Note  the  adjoining  farms. 
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ing  regularly  all  along  the  lower  Missis- 
sippi. 

The  levees  along  the  lower  Rhine 
rarely  break.  Holland  feels  tolerably  se- 
cure behind  its  dykes.  They  are  not 
annually  passing  the  hat  for  flood  suf- 
ferers along  the  Po,  in  the  plains  of 
Lombardy,  where  levees  have  been  hold- 
ing back  floods  for  two  thousand  years. 

Of  course,  there  is  a  good  reason  for 
the  monotonous  recurrence  of  breaks  in 
the  American  levees.  Pork,  national  and 
local,  is  the  principal  of  these  reasons. 

A  great  flood  rolled  down  the  Po  in 
1872.  It  demonstrated  that  248  miles  of 
levee  were  of  insuflicient  height.  In  five 
years  the  deficiency  was  made  up,  the 
levees  were  safe. 

It  is  sixteen  years  since  the  flood  of 
1897  demonstrated  the  need  of  a  new 
grade  along  the  lower  Mississippi,  and 
586  miles  of  levee  are  below  this  grade, 
insufficient  by  five  feet,  to  this  day. 

What  poverty-stricken,  tax-ridden 
Italy  accomplished  in  five  years  this 
"wealthiest  nation  on  earth"  has  not 
started  to  do  in  fifteen ! 

Do  not  place  all  the  blame  on  the  na- 
tional pork  barrel.  A  four-thousand-foot 
gap  in  the  Lower  St.  Francis  Levee  was 
left  wide  open  for  two  years  because  of  a 
squabble  over  the  right-of-way.  Crim- 
inal indifi^erence  of  the  directly  afifected 
districts,  local  peanut  politics,  jealousy, 
distrust,  private  greed,  incessant  bicker- 
ings, and  quarrels  between  districts  and 
States  that  should  be  pulling"  together,  all 
these  factors,  resulting  largely  from  the 
national  attitude  toward  public  business, 
contributed  their  share.  For  a  goodly 
portion  of  the  annual  flood  damage  the 
territory  flooded  must  itself  assume  the 
responsibility. 

Compare  the  gap  in  the  St.  Francis 
Levee  with  the  work  of  the  Upper  Yazoo 
district.  Its  126  miles  of  levees  were 
fully  up  to  the  specified  height  and  width, 
were  efficiently  patrolled  and  well  main- 
tained. This  levee  did  not  break,  the 
entire  district  escaped  unhurt,  thanks  to 
the  crevasses  in  other  levees. 

The  average  height  of  the  Mississippi 
levees  varies  from  eleven  feet  in  the 
Reelfoot  district  to  eighteen  feet  and  a 
half  in  the  Upper  Yazoo.  In  the  light 
of  this  year's  and  of  the  1912  floods,  the 
entire  1,600  miles  of  levee  will  have  to  be 


increased  in  height  by  a  minimum  of  five 
feet  and  their  cross  section  will  have  to 
be  enlarged  materially  if  the  26,000 
square  miles  behind  them  are  to  enjoy  a 
reasonable  degree  of  safety.  Can  it  be 
done  ?  Will  it  pay  to  do  this  tremendous 
amount  of  construction  work,  supple- 
mented by  a  continuous  revetment  of 
both  banks  at  a  cost  of  $60,000,000  ?  Can 
the  river  valleys  be  made  safe  by  levees? 

Perhaps  the  resvdts  achieved  and  the 
methods  used  in  the  reclamation  of  the 
delta  formed  by  the  Sacramento  and  San 
Joaquin  rivers  in  California  will  throw 
some  light  on  these  questions. 

Compared  with  the  "Father  of 
Waters,"  the  Sacramento  is  a  puny 
infant.  It  is  fed  by  a  watershed  only  one- 
fortieth  the  size  of  the  Mississippi's 
drainage  area,  but  in  flood  times  its  dis- 
charge rises  to  one-fourth  of  the  Mis- 
sissippi's maximum  volume.  Proportion- 
ately, the  Sacramento's  floods  are  ten 
times  worse  than  the  Mississippi's,  yet 
private  parties  unaided  by  the  nation  find 
it  profitable  to  reclaim  the  overflow  lands 
in  comparatively  small  tracts,  to  protect 
these  reclamations  of  agricultural  land 
by  levees,  the  like  of  which  cannot  be 
found  along  the  Mississippi. 

So  long  as  the  levees  along  the  Mis- 
sissippi and  the  Sacramento  were  built 
with  wheelbarrows  and  scrapers,  by 
"cheap"  labor — black  in  the  South,  yellow 
in  the  West — the  cost  of  the  levees  was 
high  and  their  crown  low.  Floods  play- 
fully broke  through  these  "hand-levees" 
in  both  places,  went  through  them  at  will 
year  after  year.  A  decade  ago  the  engi- 
neers of  the  Sacramento  districts  began 
to  develop  and  adapt  heavy  dredging  and 
excavating  machinery  for  levee  building. 
They  realized  that  men  and  horses  never 
could  hope  to  defeat  the  river,  just  as 
horses  and  men  long  ago  proved  inade- 
quate to  handle  the  traffic  of  the  cities. 
They  enlisted  the  science  of  mechanics  in 
their  battle  with  the  floods. 

Today  all  the  new  Sacramento  levees 
are  built  by  gigantic  dragline  excavators, 
by  clamshell  dredges  with  booms  200  feet 
long,  with  buckets  lifting  six  and  seven 
cubic  yards  at  a  bite,  with  electrically 
operated  suction  dredges  deepening  the 
channel  and  raising  the  levees  in  the  same 
operation.     Dozens  of  these  great  clam- 

(ContinuedQnpage6i7) 


BEFORE  THE  RACE 
Mulford's  mechanician  is  inspecting  the  tank. 


AUTO    RACING    STRATEGY 

By 
EDWARD    LYELL    FOX 


Here  is  a  thrilling  narrative  of  the  side  of  auto  racin^^  that  the  public  does  not  see.  It  throvjs  a 
new  and  fascinating  light  upon  the  tactics  of  these  speed  contests,  of  hoiv  they  are  won — and  lost. 

The  man  at  the  wheel  thundering  by  faster  than  the  fastest  express  tram,  receives  the  plaudits 
of  the  crowd,  yet  he  is  but  an  actor  in  the  great  speed  drama.  Unknown,  unheard  of  it  is  the 
stage  managers  who  direct  the  vast  spectacle. — Editor's  Note. 


F 


^OR  more  than  four  hundred 
miles  they  have  been  racing, 
rumbling  round  the  rim  of  a 
huge  brick  saucer — the  speed- 
way saucer  at  Indianapolis. 
Swifter  than  the  monsoon  blows,  swifter 
almost  than  the  hurricane,  they  have 
gone  thundering  over  its  red  paving, 
blinding  red,  glaring  in  the  sun.  And 
many  have  fallen — limping,  rattling  cars, 
drawn  up  exhausted  beside  the  repair 
pits,  moaning,  steaming  cars,  their  back- 
bones broken  by  terrific  speed,  too  long 
sustained. 

And  of  the  survivors,  two  alone  are 
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commanding  the  crowd's  interest :  two 
quivering  shapes  of  steel  that  have  out- 
stripped all  rivals.  One  is  painted  red, 
an  ugly  snorting  monster  that  seized  the 
lead  when  the  race  had  been  but  ten 
miles  run  and  held  it  from  morning  into 
afternoon.  Behind  its  steering  wheel  sits 
the  cool  De  Palma,  veteran  of  countless 
races,  a  driver  crafty  and  daring  who 
always  makes  the  pace  as  he  sees  fit. 

But  in  the  other  car  is  a  younger  man. 
The  "Kid",  they  call  him,  Joe  Dawson, 
scarcely  more  than  a  boy.  And  Dawson 
guiding  his  trim  machine  isn't  making  the 
pace  as  he  sees  fit.    For  his  race  is  being 
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directed — directed  by  a 
group  of  men,  quiet,  un- 
noticed. In  the  repair 
trench  they  stand,  watch- 
ing Dawson  as  he  speeds 
by,  watching  the  other 
cars,  making  calculations 
— and  waiting. 

Up  in  the  stands  thou- 
sands of  people,  watch- 
ing a  big  scoreboard 
know  that  Dawson  is 
second.  A^id  being  only 
spectators  they  reason 
that  Dawsoji  will  drive 
these  last  miles  at  a 
speed  he  has  never  be- 
fore dared.  Obviously 
it  is  the  youngster's  only 
chance  to  cut  De  Palma 
down.  For  being  aver- 
age racegoers  they  don't 
know  all  concerning  the 
work  of  the  men  in  the 
pits — the  side  of  the  race 
that  the  public  does  not 
see. 

As  Dawson  rushes 
after  the  smoking  car  of 
his  rival,  three  men  in  a 
little  tent  on  the  other 
side  of  the  Speedway, 
are  busy  painting  a  large 
white  numeral  on  a  mov- 
able blackboard.  ^lore 
than  a  mile  from  the 
grandstand  is  their  little 
post,  and  as  Dawson 
whirls  toward  them  he  is 
driving  almost  ninety 
miles  an  hour.  Sighting 
his  car  rounding  into  the 
back-stretch,  the  men 
jump  from  the  tent  to 
the  trackside  and  raise 
the  blackboard  above 
their  heads.  On  it  is  a 
code  message. 

"S-75"  it  reads,  "Slow 
down  to  75  miles  an 
hour." 

When  he  sees  it  Dawson  can  scarcely 
believe  his  eyes.  Here  is  the  race  almost 
over  with  De  Palma  leading.  Yet  the 
signal  tent  has  ordered  him  to  drive 
slower!  He  cannot  understand,  but  he 
obeys  orders.    He  has  been  taught  to  do 


Is  Being  Taken  Off  ok  Jacked  up  V,  heel.    Mulford,  His  Mfchani- 
ciAN.  AND  A  Pitman  Are  Filling  the  Tanks 


Bake  Kim  with  Tanks  Still  Being  Filled 


Pitman  Has  Put  Inflated  Tire  in  Place  and  Is  Reaching  for  Wrench 
WITH  Which  to  Tighten  It.  The  Mechanician  Has  Finished  His  T^sk 
and  Is  Handing  Down  the  Big  Funnel.    Mulford  Is  Emptying  His  Can 

ALL  WITHIN  ONE  MINUTE-MULFORD'S  TIRE  CH.^NGE  AND  FUEL 
REPLENISHING  AT  SAVANNAH 


that  from  the  time  he  became  a  race 
driver.  So  he  slackens  speed  and  drives 
on  impatient  at  the  restriction  laid  upon 
him ;  drives  until  he  sees  the  big  machine 
he  has  trailed  so  long  standing  still  and 
De  Palma  and  his  mechanician  tugging 
at  the  wheels,  trying  to  push  it  round  to 
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The  Late  George  Robertson 
"He  was  the  type?  of  driver  to  whom  the  dust  of  an  oppos- 
ing car  was  infuriating." 


the  finish  line.  It  is  llie  oniy  way  they 
can  make  it  go.  Dawson  is  in  first  place 
now  for  the  breakdown  has  put  De  Palma 
out  of  it. 

What  had  happened  ? 

As  De  Palma  passed  his  rival's  pit  at 
the  grandstand,  one  of  the  attendants 
reached  for  a  telephone.  The  wires  led 
directly  across  the  oval  to  the  second 
station,  the  trackside  tent.  Telephoning 
the  attendant  said : 

"Tell  Dawson  to  cut  down  his  speed 
to  75  miles  an  hour.  That  will  be  enough 
to  win.  It  will  save  the  car.  De  Palma's 
machine  is  going  to  pieces." 

Shrewd  mechanical  observers,  you  see, 
had  detected  the  signs  of  an  inevitable 
breakdown.  They  knew  that  De  Palma's 
car  couldn't  last  another  lap.  So  they 
advised  the  tent  station  to  signal  with  the 
blackboard  to  check  Dawson,  who,  like 
De  Palma,  might  have  literally  driven  his 
car  to  pieces. 

And  he  is  checked  in  time  and  drives 
on,  winning  easily. 

Now  that's  the  way  many  long  races 
are  won.  It's  the  phase  of  the  race  that 
is  known  only  by  those  who  may  be  taken 
into  the  confidence  of  team  managers. 
As  a  matter  of  fact,  the  actual  driving 
of  a  car  is  about  the  easiest  part  of  the 
whole  proposition.  That  may  sound  ex- 
aggerated when  you  recall  the  grimy, 
drawn  faces  of  men  you  have  seen  helped 
down  from  the  driver's  seat  at  the  end 


of  some  death-daring  race.  Rut  their 
work  was  accomplished  in  three  hours  at 
the  most.  Months  have  been  spent  in 
preparing  for  those  three  hours.  And 
to  show  how  this  is,  to  reveal  the  count- 
less details  that  the  ]niblic  never  sees,  we 
must  begin  at  the  factories.  For  it  is 
there  that  the  cars  are  constructed  and 
tested,  an  intricate  and  tiresome  process, 
and  wonderfully  im])ortant. 

La.st  sjiring  I  visited  an  automobile 
factory  that  was  preparing  two  cars  for 
the  Vandcrbilt  Cup  Race.  TJie  race  was 
months  away.  In  that  factory  one  of  the 
drivers  was  experimenting  with  the  ma- 


Harry  Grant 

"He  astonished  all  motordom  by  winning  the  Vanderbilt 

Cup  for  a  second  time." 

chine  he  was  to  drive  on  Cup  Day.  As 
he  came  in  from  a  spin  over  a  frightfully 
bad  bit  of  country  road — selected  because 
of  the  harsh  test  it  would  give  a  car — 
he  said: 

"The  weight  of  this  car  must  be 
changed.  Its  balance  is  wrong.  The 
distribution  of  the  weight  must  be 
altered.  There  is  too  much  strain  on  the 
rear  tires.  And  I  want  the  wheel  base 
lengthened.  The  car  behaves  badly  on 
the  turns." 

One  of  the  factory  engineers  took 
notes  on  what  he  said.  Later,  the  driver 
was  called  into  consultation.  Each  little 
detail  of  the  alteration  was  discussed  and 
planned.  .A.s  I  afterwards  learned,  the 
alterations  didn't  suit  the  driver  and 
before  he  pronounced  that  car  ready  to 
try  for  the  Vanderbilt  Cup,  four  distinct 


AUTO    RACING   STRATEGY 


493 


changes  had  been  made  in  its  construc- 
tion. 

In  Indianapolis,  before  the  running  of 
the  Five  Hundred  Mile  Race,  there  was 
one  driver  who  tested  his  car  a  thousand 
miles  before  race  day.  He  had  to.  He 
wasn't  sure  how  a  machine  of  its  con- 
struction would  last  on  the  banked  sur- 
face and  swinging  turns  of  the  Speed- 
way. Patiently  he  drove  on  mile  after 
mile  searching  for  some  defect.  Finally 
two  days  before  the  race  he  directed  the 
factory  to  tilt  the  car's  front  axle. 

One  day  when  the  late  Bruce-Brown 
was  practicing   for  the   Grand   Prize  at 


Ralph  De  Palma 
The  "Speed  King"  of  1912. 


Savannah,  he  drew  up  before  the  repair 
pits  and  ordered  his  attendants  to  change 
the  position  of  his  extra  tires.  These 
"shoes"  were  hung  on  the  car  in  such  a 
way  as  to  be  awkward  to  reach.  Bruce- 
Brown  had  had  to  make  a  tire  change  on 
the  road  and  it  had  taken  three  seconds 
too  many.  Realizing  that  v\?ere  the  re- 
serve tires  to  be  hung  more  conveniently 
these  seconds  could  be  saved,  Bruce- 
Brown  ordered  the  change.  And,  when 
you  consider  that  he  subsequently  won 
the  Grand  Prize  by  scant  seconds,  you 
realize  how  much  that  little  detail  meant 
to  him. 

When  Dawson  was  preparing  his  car 
for  the  Speedway  Race,  he  had  to  figure 
just  how  many  revolutions  a  minute  his 
motor  could  reasonably  expect  to  hold  up 
and  turn  over  for  the  five  hundred  miles. 


Joe  Dawson 

"The  Kid"  who  won  the  Indianapolis  Sweepstake  Race 

of  1912. 


He  found  that  two  thousand  revolutions 
a  minute  was  the  maximum  without 
straining  the  engine.  This  meant  ninety 
miles  an  hour.  Also,  by  long  testing,  by 
returning  the  car  to  the  factory,  by 
ordering  one  change  after  another,  Daw- 
son was  able  to  fix  the  gears  so  that  upon 
coming  out  of  a  turn  after  "shutting  off," 
his  car  picked  up  speed  rapidly.  Dawson 
also  practiced  quick  starts.  He  found 
that  if  the  car's  wheel  base  was  shortened 
he  could  take  a  certain  turn  at  eighty- 
five  miles  an  hour.  He  learned  how  to 
save  his  tires  on  the  sharp  bend  near  the 
grandstand.  At  first  his  tires  would  last 
only  fifty  miles  but  gradually  by  studying 
and  changing  things  he  almost  doubled 
that  mileage. 

Often,  the  regular  drivers  do  not 
handle  the  cars  on  these  testing  trips. 
Factory  mechanicians,  who  have  been 
called  "motor  broncho  busters",  put 
the  cars  through  their  paces.  Over  the 
roughest  roads  they  go,  uncovering  the 
more  obvious  defects  before  the  race 
drivers  come.  But  when  everything  has 
been  approved  and  the  cars  are  trans- 
ported to  the  race  course,  another  test 
begins.  The  machines  come  from  the 
factories  attended  by  a  large  retinue  of 
skilled  mechanics  and  helpers.  With 
them,  is  an  extensive  equipment. 

For  example,  when  a  certain  auto- 
mobile company  was  conducting  a  big 
racing  campaign,    four  cases   built   like 
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wardrobe  trunks  followed  the  cars 
around  the  circuit.  Standii\sf  on  end, 
each  case  presented  a  series  of  drawers. 
Tiiese  were  divided  into  compartments. 
Each  compartment  contained  some  ])ar- 
ticular  part  of  a  car.  Two  men  were  in 
charge  of  each  case  and  tlicv  knew  in- 
stantly where  to  put   tlieir  hands  on  the 


Preparing  a  Race  Course 
Uri'ssing  Savannah  raceway  with  oil  to  prevent  dust's  flying. 


smallest  nut  or  cotter  pin.  These  cases 
were  taken  down  into  the  pit  during  a 
race,  and  whenever  a  car  needed  repair- 
ing, it  was  done  quickly. 

Also,  with  the  automobile's  team  was 
a  physician.  He  had  a  medicine  chest 
containing  first  aid  appliances,  eye 
lotions,  and  stimulants.  In  one  race,  the 
track  became  so  dusty  that  whenever 
Chevrolet  stopped  at  the  pits,  his  eyes 
had  to  be  bathed.  During  a  twenty-four- 
hour  race  when  hands  and  arms  swell 
under  the  terrific  strain  of  holding  the 
wheel,  Chevrolet  and  Burman  stopped 
time  and  time  again  while  a  masseur 
treated  their  muscles  to  reduce  the  swell- 
ing. One  driver  was  forbidden  by  the 
physician  to  remain  longer  at  the  wheel. 

The  old  Vanderbilt  Cup  course  on 
Long  Island  has  been  the  scene  of  many 
exacting   and   exciting   try-outs.     Grant, 


who  astonished  all  motordom  by 
winning  the  Vanderbilt  Cup  for  a  second 
time,  was  one  of  the  most  conspicuous 
figures  there.  Grant  always  had  a  fine 
ear  for  defects.  It  was  interesting  to 
walch  him  listening  iov  faults  in  the 
working  of  the  mechanism.  He  would, 
for  example,  announce  that  "the  exhaust 
of  the  fourth  cylinder  has  not 
lift  enough."  One  of  the  me- 
chanics would  then  stop  the  en- 
gine, and  remove  the  valve. 
( Jrant's  diagnosis  would  be 
proved  correct.  Again  he  would 
listen.  This  time  he  would  per- 
haps find  "a  lack  of  compression 
in  the  second  cylinder".  Again 
the  engine  would  be  examined ; 
again  Grant  would  be  pro- 
nounced correct.  And  so  he 
woidd  seek  out  each  weakness 
with  his  ear.  When  Vanderbilt 
Cup  day  came.  Grant  got  the  last 
ounce  out  of  his  car  and  won. 
Before  the  race,  it  is  calculated  by  the 
managers  of  each  company  represented 
what  average  speed  will  be  enough  to 
win.  Sometimes  this  average  is  changed 
as  the  race  changes.  Perhaps  the  man 
who  is  figured  upon  to  break  down  early 
manages  to  stay  in  the  race.  Then  the 
average  must  be  raised.  Otherwise  it 
would  create  too  great  a  risk,  letting  this 
opponent  get  too    long  i  lead. 

Just  before  the  Brighton  Beach  Race 
a  few  years  ago,  one  company  figured 
that  1,200  miles  would  surely  win.  The 
drivers  were  told  to  make  this  mileage. 
This  meant  that  the  men  had  to  average 
fifty  miles  an  hour  for  an  entire  day. 
The  drivers  were  warned  not  to  worry 
over  what  any  other  competitors  might 
do.  They  had  only  to  make  sure  that 
they  held  their  own  schedule.  Other 
drivers  overtaxed  their  cars  and   estab- 


•THEY'RE  OFF!" 
Start  of  a  race  on  the  brick  speedway  at  Indianapolis. 


A  RACER  AT  CLOSE  RANGE 

This  view  shows;  how  car  tilts  on   bank  at  sharp  curve  in  track,  extra  straps  fastened  around  hood,  leather  protector 

fastened  to  bonnet  and  seat  to  shut  off  wind  and  help  hold  riders  in.  and  exiiaust  system 

(which,  according  to  new  rale,  must  now  extend  down  toward  track.) 


lished  long  leads.  With  the  race  three- 
quarters  done  an  opposing  car  led  by  100 
miles.  But  that  didn't  bother  the  forces 
of  this  particular  concern.  Their  drivers 
held  rigidly  to  schedule.  Eventually  they 
caught  and  passed  the  leaders  and  fin- 
ished with  a  total  of  1,196  miles — just 
four  miles  out  of  the  way  for  twenty- 
four  hours'  driving,  which  is  pretty  close 
figuring. 

Just  as  precise  is  the  work  in  the  pits 
when  a  race  is  on.  These  trenches  the 
size  of  a  room  and  as  high  as  a  man's 
shoulders,  are  dug  beside  the  track  and 
front  the  grandstands  at  the  finish  line. 
In  them  are  stored  extra  tires,  parts  of 
machines,  gasoline  and  oil  tanks,  all  the 
supplies  and  instruments  for  aiding  a  car 
during  the  race.  As  soon  as  a  car  slack- 
ens speed  ajiproaching  the  pit,  the  mech- 
anician yells  what  is  wanted. 

During  the  Savannah  Races,  Mulford 
stopped  to  change  a  rear  tire.  In  less 
than  one  minute  the  old  tire  was  re- 
moved, the  new  one  slipped  on,  and  the 
gasoline  and  oil  tanks  filled — an  aston- 
ishing pit  achievement. 

This  speed  was  possible  because  in  the 
pits  there  were  five-gallon  funnels  con- 
taining gasoline  and  oil.  As  soon  as  the 
car  stopped,  the  wheel  was  jacked  up 
and  the  bursted  tire  pulled  off,  while 
Mulford  and  his  helpers  poured  oil  and 
gasoline  into  the  tanks. 

These  stops  simply  eat  up  time.     For 


instance,  in  one  twenty-four-hour  race 
fifty  stops  were  made  to  change  tires 
and  replenish  fuel.  Although  about  two 
hours  and  twenty  minutes  were  lost  in 
this  way  the  car  won. 

Drivers  dread  these  delays  and  are 
loath  to  pull  up  at  the  pits  unless  forced 
to.  Often,  too,  it  is  impossible  for  them 
to  see  that  a  stop  should  be  made. 

On  the  blackboard  there  may  appear 
suddenly  the  cabalistic  letters,  "F-R-C". 
This  means  that  the  front  right  tire  must 
be  changed  at  once.  A  pitman  has  noticed 
that  the  tire  is  flat.  There  are  about  one 
hundred  such  signals.  They  warn  a 
driver  if  he  is  getting  reckless ;  they  tell 
him  the  position  of  his  own  and  of  other 
cars ;  they  tell  him  to  look  out  for  some 
other  driver  who  has  become  reckless. 
They  tell  the  mechanician  how  to  do  his 
work  better.  Generally  the  signals  are 
painted  with  a  white  substance  that 
washes  off  easily.  The  mechanician  who 
rides  with  the  driver  is  supposed  to  watch 
the  blackboard.  Often  he  has  a  duplicate 
code  made  and  pasted  on  the  gasoline 
tank,  so  that  he  can  quickly  translate  any 
message. 

As  was  shown  in  the  case  of  Dawson, 
his  company  had  two  signal  stations,  one 
advantage  which  we  have  seen.  Here  is 
another : 

As  Dawson  passed  the  grandstand 
early  in  the  race,  it  was  noticed  that  a 
tire  needed  replacing.    Dawson  was  gone 
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before  llicy  could  signal  him.  So  they 
telephoned  across  the  field,  and  the  tent 
station  ordered  him  to  stop  on  his  next 
time  around. 

You  miglit  say  that  the  entire  race 
depended  upon  these  men  in  the  pits. 
That's  why  drivers  appear  beside  them- 
selves when  a  car  stops  at  the  grand- 
stand. People  wonder  at  their  actions, 
their  impa- 
tience, the  ex- 
pression on 
their  faces.  I 
have  seen  one 
driver  behave 
almost  like  a 
maniac  w  h  e  n 
his  car  stopped 
at  the  pits.  I 
have  seen  him 
leap  down, 
punching  and 
kicking  at  the 
mechanicians. 
He  has  cursed  them,  cuffed  them,  scolded 
them,  seemingly  beside  himself.  And  all 
because  they  were  a  little  slow  in  filling 
the  gasoline  tank.  But  the  driver  knew 
just  how  precious  those  seconds  were. 

Holding  the  lead  by  scarcely  more  than 
two  minutes.  Robertson  in  the  Lowell 
Cup  Race  a  few  years  ago  finally  had  to 
stop.  There  had  to  be  a  quick  tire  change. 
If  his  men  took  too  long  doing  it,  Grant 
would  gain  the  lead.  So  Robertson  with 
his  face  blackened  by  oil  and  dust  jumped 
down  among  the  pitmen,  egged  them  on 
with  sarcastic  phrases,  angered  them 
until  they  wanted  to  show  him  just  what 
competent  mechanicians  they  really  were. 
So  they  changed  a  tire  with  incredible 
speed  and  Robertson  drove  away  still  in 
the  lead. 

He  was  ahead  only  a  few  seconds,  but 
he  was  ahead.    To  be  behind  might  have 


been  costly,  for  Robertson  was  the  type 
of  driver  to  whom  the  dust  of  an  oppos- 
ing car  was  infuriating.  Once  ousted 
from  the  lead  he  became  utterly  reckless. 
He  took  the  most  unheard-of  chances, 
risked  his  life  without  thinking  of  it, 
overtaxed  his  car,  never  resting  until  he 
had  drawn  even. 
And  Robertson  knowing  that  tendency 
in  himself  was 
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always  careful 
never  to  drop 
behind,  never 
to  let  his  pit- 
men fritter 
away  the  sec- 
onds that 
meant  so  much 
to  him,  the  sec- 
onds that  the 
public  is  too 
excited  to 
count,  but  that 
lose  races  —  as 
Mulford  lost  in  a  heartbreaking  finish 
where  five  seconds  separated  the  cars. 

It  was  toward  the  finish  of  the  Fair- 
mount  Park  Race  in  1910.  Ralph  Mul- 
ford and  Len  Zengle  were  in  the  lead.  It 
was  either  man's  race.  With  one  lap  to 
go,  Mulford  led  by  19  seconds.  It  hap- 
pened that  both  cars  had  to  stop  and 
replace  burst  tires.  Zengle's  pitmen 
were  quicker.  They  made  the  change  in 
1  minute  and  10  seconds.  Mulford's 
corps  took  1  minute  and  34  seconds. 
Now  1  minute  and  10  seconds,  subtracted 
from  1  minute  and  34  seconds,  leaves 
24  seconds.  Before  the  tire  change  Mul- 
ford led  by  19  seconds.  V/ell,  19  seconds 
from  24  seconds,  gives  5  seconds,  which 
was  Zengle's  margin  in  winning  the  Fair- 
mount  Park  Race — a  finish  in  which  the 
public  thought  Mulford  had  been  out- 
driven. 


and  fl'^STAWjeiGH  WAY 


By  Charles  Fredenck  Carter 

This  Is  the  story  of  a  road  and  of  a  man— of  a  man  who,  when  he  saw  the  Ideal  he  wished  to 
achieve,  cut  through  with  a  pair  of  very  sharp  scissors,  operated  hy  strong  fingers,  the  enmeshing 
red  tape  that  too  often  binds  public  service. 

Asa  result,  the  State  of  New  Jersey  has  put  its  highway  system  upon  a  basis  probably  unequaled 
elsewhere  in  the  Union. 

Though  it  has  long  stood  high  in  the  engineering  world,  the  name  of  the  man  who  has  accom- 
plished this  result  is  perhaps  new  to  you.  In  any  event,  after  reading  this  article  you  will  not  be 
likely  soon  to  forget  it.  — Editor-  s  Note. 


FOR  years  the  people  of  New 
Jersey  have  been  talking,  just 
as  the  people  of  other  States 
have  been  talking,  of  employ- 
ing convicts  on  road  work. 
Talking,  you  understand ;  that's  all. 

Well,  when  the  new  Commissioner  of 
Public  Roads  got  settled  down  in  his 
office  he  did  not  talk  about  employing 
convicts ;  he  just  told  the  warden  of  the 
penitentiary  that  he  wanted  some.  The 
warden  raised  numerous  objections,  not 
the  least  of  which  was  a  perfectly  proper 
refusal  to  be  responsible  for  prisoners 
taken  outside  the  walls.  Besides,  he 
said,  there  was  no  money  to  pay  for 
guards  or  other  expenses.  Thereupon, 
the  Commissioner  of  Public  Roads  dug 
down  into  his  own  jeans  for  part  of  the 
money  needed,  and  then  telephoned  half 


a  dozen  friends  he  would  thank  them 
for  contributions  of  so  much  apiece  by 
the  next  mail.  He  slashed  through  all 
the  red  tape  in  his  way,  and  in  a  remark- 
ably short  time  sixteen  convicts  were 
lined  up  on  the  White  House  Road,  be- 
tween Trenton  and  Allentown.  To  them 
the  situation  was  explained  substantially 
in  this  wise : 

"Now,  boys,  you  are  out  in  the  open 
with  agreeable  work  to  do  amid  pleasant 
surroundings.  The  moment  one  of  you 
attempts  to  escape,  back  you  all  go  to 
the  pen.  Not  merely  the  one  who  tries 
to  bolt,  but  all  of  you.    Now  get  busy." 

And  did  they  get  busy?  Well,  you 
should  have  seen  them !  The  experiment 
was  such  a  brilliant  success  that  arrange- 
ments have  been  made  for  employing 
two  hundred  and   fifty  convicts  on   the 
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roads  tliis  year,  only  this  time  the  ex- 
penses will  not  come  out  of  the  pockets 
of  the  Commissioner  and  his  friends. 

Woodrow  Wilson,  while  governor, 
discovered  this  jewel  of  a  Commissioner. 
He  is  Colonel  E.  A.  Stevens,  of  Hoboken, 


Lafayette  Avenue  Under  the  New  Regime 

son  of  the  founder  of  the  famous  Stevens 
Institute  of  Technology,  designer  of  the 
first  screw  ferryboat,  for  twelve  years 
Colonel  of  the  Second  Regiment  of  the 
New  Jersey  National  Guard,  one-time 
vice  -  president 
of  the  Ameri- 
can Society  of 
Mechanical 
Engineers, 
vice  -  president 
of  the  Society 
of  Naval  Archi- 
tects and  Ma- 
rine Engineers, 
director  in  an 
assorted  lot  of 
banks,  trust 
companies,  and 
other  corpora- 
tions, active  in 
politics  and  a  vast  deal  besides. 

Having  acquired  the  habit  of  getting 
things  done,  it  was  not  surprising  that 
Colonel  Stevens'  comprehensive  and 
practical  plan   for   putting  through   the 
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Millstone  Road. 

Somerset  County 
OiiB  of  Nl'w  Jersey's 
splendid  highways  ob- 
tained through  the 
medium  of  convict 
labor. 


improvement  and  management  of  New 
Jersey's  highways  should  be  approved  by 
Governor  Wilson.  The  legislative  ses- 
sion of  1912  was  then  drawing  to  a  close, 
but  the  lawmakers  jammed  through  some 
legislation  authorizing  the  plan.  The 
legislature  of  1913  straightened 
out  the  kinks  in  its  predecessor's 
over-hasty  efforts  and  put  the 
scheme  in  running  order. 

Lest  New  Jersey  should  feel 
too  proud  of  her  new  highway 
system,  it  may  as  well  be  said 
that  if  it  were  impartially  an- 
alyzed, it  probably  would  be 
found  to  be  an  adaptation  of  the 
railroad  system  of  organization. 
No  railroad  management  would 
dream  of  turning  over  the  re- 
sponsibility for  the  maintenance  of  way 
to  the  section  bosses,  leaving  them  to 
raise  the  money  and  expend  it  according 
to  the  dictates  of  their  own  fancy.  Yet 
the  States  have  been  turning  over  their 

transportation 
system  s,  the 
highways,  to 
the  townships 
or  the  counties 
to  handle  on 
that  basis. 

Under  the 
highly  central- 
ized system  of 
railroad  gov- 
e  r  n  m  e  n  t  the 
entire  line  is 
treated  as  a 
unit.  All  plans 
for     extension. 


Lafayette  Avenue.  North  Paterson.  Under  the  Old  Regime 
More  hke  a  bog  than  a  street. 


improvement,  and  mamtenance  are  per- 
fected at  headquarters.  The  division 
staffs  merely  execute  the  orders  that 
come  from  the  chief  engineer.  Under 
the  New  Jersey  plan  the  Commissioner 
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of  Public  Roads — observe  that  the  noun 
"Commissioner"  is  of  the  singular,  not 
plural,  number — corresponds  to  the  rail- 
road's chief  engineer ;  in  other  words,  he 
is  in  full  authority :  only,  owing  to  our 
peculiar  political  ideas,  it  would  never  do 
to  say  so.  We  simply  must  have  home 
rule,  which  means  that  the  township 
must  be  encouraged 
sider  itself  bigger  that 
county,  the  county  tha 
the  State,  the  State 
than    the     Nation 

To  view  New 
Jersey's  achieve- 
m  e  n  t  in  its 
proper  per- 
spective  it  may 
be  well  first 
to  glance  at 
what  some  of 
her  neighbors 
a r e  d o i n g.  It 
seems  incredible 
that  in  the  secon 
decade  of  tl 
twentieth  century  the 
task  of  constructing 
and  maintaining  the 
highways,  upon  which  economic,  social, 
and  political  existence  depend,  should  be 
left  in  a  large  part  of  the  Nation  which 
boasts  of  being  the  most  progressive  on 
earth,  wholly  to  the  townships,  the  small- 
est of  political  subdivisions.  North 
Dakota  is  a  shining  example  of  the 
township  system  of  road  building.  In 
that  State  the 
townships  are 
a  law  unto 
themselves; 
there  is  no 
state  aid  of  any 
kind,  no  rec- 
ords are  kept, 
no  returns  of 
money  expend- 
ed are  made  to 
auditors.  In 
the  great  State 
of  Illinois,  road  building  is  left  to  the  ten- 
der mercies  of  the  townships.  A  number 
of  other  States  follow  the  same  system. 

A  large  part  of  the  remainder  leave 
the  whole  subject  of  road  building  to  the 
counties.  Some  Commonwealths  that 
have  attempted  a  state  system  have  done 


Centerville  Road.  Somerset  County, 
N.  J.— Then 


worse.  New  York,  for  instance,  has 
voted  a  bond  issue  of  one  hundred  mil- 
lion dollars  to  run  for  fifty  years, 
with  which  to  build  roads.  Leaving  out 
of  consideration  the  ugly  stories  of  graft 
that  have  been  circulated,  it  is  worth 
while  to  remember  that  bonds  at  four  per 
cent  in  fifty  years  earn  double  their 
alue  in  interest,  so  that 
■  every  dollar  borrowed 
three  must  be  repaid. 
New  York  has 
been  spending  the 
proceeds  of  the 
bond  issue  at  the 
rate  of  twelve 
thousand  dollars 
to  twenty  thou- 
sand dollars  a 
mile,  the  orig- 
inal cost  of  the 
roads  so  built 
amounts  to  a  tax 
of  forty-seven  dol- 
ars  to  eighty  dol- 
rs  a  mile  on  every 
acre  of  land  in  a  belt 
half  a  mile  wide  on 
each  side  of  the  road. 
This  is  about  all  the  land  is  worth.  But 
this  is  not  the  worst.  A  road  is  highly 
perishable.  At  the  best  it  will  have  to  be 
rebuilt  in  fifteen  years  ;  most  will  have  to  be 
rebuilt  in  from  five  to  ten  years.  So  New 
York  roads  will  have  to  be  replaced  from 
three  to  five  times  at  least  during  the  life 
of  the  bonds.    Thus  each  mile  will  have 

cost  at  the  end 
of  the  fifty- 
>'car  period 
anywhere  from 
ninety  -  six 
thousand  dol- 
lars to  one  hun- 
dred and  sixty 
til  on  sand  dol- 
lars a  mile. 
Missouri  is 
also  the  proud 
possessor  of  a 
fifty-year  bond  issue.  Maine  has  forty- 
onc-year,  Rhode  Island  thirty-year,  bond 
issues  for  road  building. 

So  you  see  even  a  little  progress  in 
road  planning  looms  large  by  compari- 
son. While  New  Jersey  yields  to  tra- 
dition  by   letting   the   counties   pretend 
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that  they  have  .something'  to  say  about 
higliways,  the  State  Department  of  Pub- 
he  Roads,  which  has  been  very  busy 
helping"  the  counties  with  engineering 
advice  and  money,  under  the  new  scheme 
has  taken  actual  physical  possession  of  a 
few  roads  just  to  help  out — only  ,five 
hundred  miles  now.  But  these  roads 
become  the  property  of  the  State  just 
as  much  as  the  capitol  or  the  great  seal. 
Furthermore,  the  State  is  going  to  take 
over  an  additional  thousand  miles  just 
as  soon  as  it  can  be  managed  comfort- 
ably, making"  a  total  of  fifteen  hundred 
miles  of  state  roads,  embracing  about  all 
the  highways  of  sufficient  importance  to 
justify  state  ownership  and  management. 
Other  roads  will  continue  under  county 
jurisdiction,  but — 

The  State  has  a  plan  for  paying  a 
third  of  the  cost  of  roads  which  the 
counties  are  only  too  eager  to  accept. 
In  order  to  obtain  state  aid  the  counties 
must  comply  with  regulations  prescribed 
by    the    State    Department    of    Public 


Roads.  Thus,  by  a  slight  twist  of  the 
wrist,  all  the  roads  in  the  State  are  placed 
under  one  management  so  gently  that  the 
counties  will  never  realize  that  it  has  been 
done. 

The  Jersey  plan  provides  the  money, 
the  standards  of  construction,  and  the  ad- 
ministrative organization.  In  a  word,  the 
highway  system  has  been  recast  and 
brought  up  to  date  under  the  direction  of 
one  competent  engineer. 

The  first  step  in  Colonel  Stevens'  plan 
for  the  creation  of  the  highway  system, 
was  to  survey  the  five  hundred  miles 
taken  over.  In  New  Jersey,  as  else- 
where, the  fact  that  a  road  appears  on  the 
map  in  a  certain  place  is  nr  evidence  that 
it  will  be  found  where  indicated.  That 
the  State  may  know  what  it  possesses 
and  where  the  property  is  located,  the 
county  engineers  were  called  together 
this  spring  and  instructed  to  treat  the 
roads  like  any  other  piece  of  property ; 
that  is,  the  legal  description  was  to  be 

{Continued  on  page  61-f) 
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GLIMPSES 

at  NEW  MEDICAL 

DISCOVERIES 


By  FC  Walsh.  M.D. 


Some  of  the  Jeatures  in  this  article  have  Ijecn  previously  touched  upon  in  TECHNICAL 
WORLD  MAGAZINE.  They  are  vital  prohlems  in  which  the  public  is  deeply  interested. 
Below,  the  reader  will  find  exactly  what  progress  the  medical  world  is  making  with  them. 

In  addition,  there  are  herewith  printed  re?narkable  laboratory  finds  hitherto  unannounced,  to  the 
general  public.  In  particular,  the  results  of  Dr.  Fibiger's  researches,  especially  ivith  reference  to 
cancer,  promise  big  things  in  the  realm  of  preventive  ynedicine. — Editor  s  Note. 


"EVERYONE  for  a  long  time  now 
has    had    some    sort    of   notion 


about  germs.  But  science  itself  is 


I  just  beginning  to  realize  the  full 

J  -^  importance  of  all  forms  of  life 
in  tile  transmission  of  disease.  It  is  really 
remarkable  how  old  conceptions  rhymed 
in  sly  bits  of  doggerel  have  often  so  ac- 
curately forestalled  the  findings  of  labori- 
ous scientific  research.  ]\Iany  instances 
could  be  cited,  but  none  more  aptly  ex- 
presses the  unfolding  situation  of  today 
than  the  lines  of  him  who  wrote : 
"Big  bugs   have   little   bugs   upon  their 

backs  to  bite  'em, 
Little  bugs  have  lesser  bugs,  and  so  ad 

infinitum." 
It  begins  to  look  as  if  "bugs",  as  spoken 
of  in  the  general  sense,  and  "bugs",  as 
applied  by  slang  in  reference  to  bacteria, 
had  united  in  a  common  conspiracy 
against  all  mankind.  This  nefarious  plot 
was  first  revealed  when  we  learned  of  the 
diabolical  relationship  between  the  mos- 
quito and  malaria ;  and  now  it  seems 
probable  that  just  about  all  microbes 
depend  on  some  low  form  of  pestiferous 
insect  life  in  order  to  carry  on  their  war- 
fare against  humanity.  Thus  science 
backs  up  the  natural  instincts  of  the  good 
housewife  who  is  so  often  considered 
"cranky"  or  overzealous  in  her  unceasing 
battle  with  filth,  vermin,  and  similarly 
"horrid"  things. 
Today,  science  is  suspicious  of  all  in- 


sects or  vermin  which  can  in  any  way 
come  in  contact  with  man.  Mice,  for 
instance,  are  suspected  of  spreading 
pneumonia.  Many  of  the  insect  pests 
have  already  been  indicted ;  others  have 
been  found  guilty  of  scattering  diseases ; 
but  none  should  Ije  acquitted  until  proved 
innocent.  In  quick  succession  various 
criminals  in  the  insect  world  were  pro- 
nounced guilty  as  "accessories"  in  the 
transmission  of  disease.  First  came  the 
mosquito  in  connection  with  malaria ; 
then  a  cousin  of  this  fellow  in  connec- 
tion with  yellow  fever ;  soon  after  a 
blow,  that  was  almost  a  "knock-out", 
was  administered  to  bubonic  plague,  for 
it  was  learned  that  an  insignificant  flea 
which  infested  rats  was  criminally  in- 
volved in  dealing  out  not  only  death  to 
humanity,  but  destruction  to  commerce  as 
well.  There  was  a  "tip"  to  the  scientist 
in  such  revolutionary  facts  as  these. 

Dr.  H.  T.  Ricketts,  who  all  but 
conquered  Rocky  Mountain  fever  and 
sacrificed  his  life  in  the  attempt,  was 
quick  to  grasp  all  this,  and  soon  after 
beginning  his  investigations  in  the  Pa- 
cific Northwest,  succeeded  in  proving  a 
certain  species  of  wood  "tick"  as  the 
principal  ofifender  in  the  spread  of  this 
disease  which  is,  at  times,  as  epidemic  as 
typhoid,  and  often  far  more  fatal. 

While  all  this  discovery  in  relation  to 
disease  and  insects  was  going  on,  a  de- 
stroyer, new  to  the  minds  of  many,  was 
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silently  reapiii.cf  its  harvest  of  death 
amoiiij-  tlie  children  throu,iL;;lK)ut  the  entire 
country.  For  some  unknown  reason,  this 
destroyer  prefers  children  near  the  age 
of  three  as  its  victims.  Widespread  and 
fatal  as  it  is,  strange  to  relate,  there  are 
thousands  of  physicians  who  have  never 
seen  a  case. 
Yet  as  early  as 
190  7 — a  s  w  e 
reckon  things 
n  o  w  a  d  a  y  s — 
New  York  City 
alone  had  an 
epidemic  of  the 
terrible  infan- 
tile paralysis 
which  struck 
down  2,500 
children.  O  f 
these,  10  per 
cent  died;  13  per 
cent  recovered 
fully ;  while  the 
remaining  num- 
ber, namely  77 
per  cent,  were 
left  with  one 
or  more  para- 
lyzed or  with- 
ered limbs  for 
life !  No  other 
disease  of  an 
epidemic  na- 
ture wrecks  to 
such  an  extent 
the  child's  en- 
tire future. 
Since  the  New 
York  epidemic, 
there  is  scarce- 
ly a  section  of 
our  country 
which  has  not 
received  repeat- 
ed   visits    from 

this  treacherous  menace.  A  child  in  per- 
fect health  may  become  its  victim  in  an 
instant  and  there  is  no  cure  for  it — any 
form  of  treatment  up  to  the  present  is  of 
little  avail !  Is  it  to  be  wondered  that  men 
have  been  searching  night  and  day  for  its 
cause?  Or  that  they  have  experimented 
patiently  with  insects  to  find  out  which  are 
giiilty  in  spreading  the  dread  affliction  ? 

A  disease  of  such  destructive  capabili- 
ties, coming  on  often  with  as  little  warn- 


Dr.  Simon  Flexner 

He  has  found  the  germ  which  is  the  sole  cause  of  infantile  paralysis. 

The  world  looks  to  him  for  a  serum  to  "antidote"  the  disease. 


ing  as  a  thunderclap  from  a  cloudless 
sky,  naturally  woukl  receive  the  attention 
of  some  of  the  most  noted  investigators. 
Accordingly,  Dr.  Simon  I""lexner,  of  the 
Rockefeller  Institute  in  New  York,  sus- 
pecting the  transmissible  nature  of  the 
affliction,  gave  to  it  his  almost  undivided 

efforts  for 
m  any  long 
months.  It  was 
not  until  No- 
vember, 1911, 
that  he  satis- 
fied himself 
and  the  scien- 
tific world  that 
the  disease  was 
due  to  some 
sort  of  subtle 
but  elusive 
"virus"  which, 
though  it  could 
be  transmitted 
from  the  hu- 
man .  to  mon- 
keys, and  after 
that  from  one 
monkey  to  an- 
other— the  dis- 
ease being  al- 
ways caused  by 
i  n  ocu  1  ation 
with  a  needle — 
nevertheless 
baffled  all  the 
skill  at  his 
c  o  m  in  a  n  d  in 
his  efforts  to 
"isolate"  it, 
and  d  e  m  o  n- 
strate  it  visibly 
under  the  mi- 
croscope. For 
the  time  being, 
at  least,  he  was 
frustrated,  and 
world,  who  were 
engaged    in    the 


those  of  the  scientific 
not  themselves  busily 
same  i)ursuit,  waited. 

All  this  time,  however,  epidemics  of 
the  disease  were  under  way  in  most  sec- 
tions of  the  Union.  Private  workers 
and  the  various  State  Health  Boards, 
that  of  Massachusetts  particularly,  en- 
deavored to  find  out  what  it  was  that 
served  as  a  "go-between"  in  carrying 
the  disease   from  a  child  afflicted  with 
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the  disease  to  a  healthy  one.  Ants,  mites, 
ticks,  fleas,  roaches,  mice — all  these  were 
reg^arded  with  considerable  suspicion. 
Then  came  Dr.  Milton  J.  Rosenau,  of 
Boston,  with  a  series  of  convincing-  ex- 
periments. In  the  Massachusetts  epi- 
demic it  had  been  impossible  to  prove 
anything  against  the 
various  "pests"  just 
mentioned ;  but  it  had 
been  observed  in  a  wide 
range  of  cases  that  the 
stable  fly,  common  to 
all  barn-yards  and 
places  where  horses  are 
kept,  was  found  in  the 
household  of  every  one 
of  the  victims  afflicted 
with  the  disease.  With 
this  information  as  a 
basis.  Dr.  Rosenau  set 
to  work  at  once,  and  as 
a  result  of  a  number  of 
experiments  with  mon- 
keys, positively  demon- 
strated that  the  disease 
could  be,  and  was, 
transmitted  from  one 
monkey  to  another  by 
the  bite  of  the  stable 
fly.  Whether  or  not 
this  is  the  sole  "go- 
between"  in  the  trans- 
mission of  the  disease, 
it  is,  at  present,  impos- 
sible to  affirm  or  deny, 
but  further  investiga- 
tions to  be  carried  on  this  present  sum- 
mer will  probably  settle  this  vexatious 
problem.  At  any  rate,  as  a  practical  re- 
sult of  what  has  thus  far  been  demon- 
strated, there  will  be  waged  this  season 
a  more  vigorous  campaign  than  ever  be- 
fore against  all  pests  which  infest  the 
home  or  with  which  we  are  likely  to  come 
into  any  possible  contact. 

During  this  time,  with  a  determination 
worthy  of  the  cause  for  which  he  was 
working.  Dr.  Simon  Flexner  of  the 
Rockefeller  Institute  was  quietly  con- 
tinuing his  unceasing  search  for  the  mi- 
croscopic organism  which  he  knew  ex- 
isted as  a  cause  of  infantile  paralysis,  and 
as  a  result  of  this,  he  was  able  to  an- 
nounce on  March  14  of  this  year,  that  at 
last  he  had  found  the  germ  which  is  the 
sole  cause  of  this  terrible  menace  to  the 


child.  This,  in  the  estimation  of  the 
scientific  world,  is  one  of  the  most  bril- 
liant achievements  in  a  decade.  It 
will  prove  to  be  the  first  great  ad- 
vance toward  the  conquest  of  this 
"King  Herod"  among  the  diseases  of 
early  childhood ;  but  not  until  a  serum  is 
found  which  will 
"antidote"  the  poison 
of  this  germ,  will  the 
conquest  be  considered 
complete.  Such  a  vic- 
tory is  well  worth 
working  for,  and  the 
eyes  of  the  world  will 
be  turned  to  Dr.  Flex- 
ner for  its  accomplish- 
ment. 

The  very  year  that 
infantile  paralysis  was 
so  highly  epidemic  in 
New  York,  a  Danish 
scientist  over  in  Copen- 
hagen had  begun  to 
make  observations  con- 
cerning  a  disease 
whose  very  name  is 
perhaps  more  terrify- 
ing than  infantile  par- 
alysis. Any  one  could 
guess  that  this  is  can- 
cer. Just  recently,  in 
fact  a  few  days  before 
Dr.  Flexner's  brilliant 
achievement  was  an- 
nounced, this  Danish 
scientist.  Dr.  Johannes 
at  length  and  with 
much  detail  about  his  discovery.  Any 
new  light,  from  any  possible  angle,  on 
this  horrible  question  of  cancer  is  most 
welcome  to  the  thousands  of  men  who 
are  devoting  their  lives  to  its  problems, 
and  what  Fibiger 
puts  forth  does  not 
necessarily  conflict 
with  the  ideas  of 
others  who  are  con- 
vinced that  cancer 
is  caused  by  a 
"parasite".  Most 
experts  are  agreed 
that     it     must     be 

due    to    a    parasite.       The  "Organisms"  Which 

but  just  which  one      ^""^^  'alysiI"""  ^''^' 

it     is,     in     the     very       This    descriptive   drawing 

nature  of  the  pres-      ^""^'  To'rmaiioD."'"""''''^ 


Dr.  M.  J.  Rosenau 

He  has  indicted  the  stable   fly   as   being  the 

transmitter  of  infantile  paralysis. 


Fibip;er.     told 
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cut  argiiiiicntativc  stage  of 
the  situation,  it  is  impos- 
sible to  state  (loi;niatically. 
Scientists,  nut  unlike 
drowning  men,  will  grasp 
at  straws. 

Iiut  Dr.  Fibigcr's  demon- 
strations— and  they  are  not 
to  be  questioned — tend  to 
prove  most  strongly  that 
wliatever    organism    or 
virus  is  ultimately   "ac- 
cepted"   as    the    primal 
cause    of    cancer,    that 
virus    is    transmitted    to 
its  victims  by  some  kind 
of    insect    as    a    "go- 
between"  !     While    engaged 
in  some  laboratory  investiga- 
tions,   this    Danish    scientist    was    .  , 
suddenly   impressed  by  discover-     ' 
ing  the  presence  of  a  cancer-like 
growth  in  the  stomachs  of  a  number 


Head  of  the  Stable  Fly. 
Showing  Sharp,  Piercing  Ukak 
This  vnmpire.  which  livos  nn  blood 
alone,  is  common  to  all  barnyards 
and  an  intrudur  in  many  houst!- 
holds.  It  is  a  "carrier"  of  iniantile 
paralysis. 
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of  rats.  Others  may  have  noticed 
this  before,  and  thought  nothing  of 
it,  but  Fibiger,  with  praiseworthy 
curiosity,  determined  to  find  a  cause 
for  the  trouble.  After  many  weeks  of 
effort,  sometimes  working  far  into  the 
night,  he  was  rewarded  by  finding 
associated  with  these  cancerous 
growths  a  hitherto  unknown  "parasite" 
half  an  inch  in  length,  surrounded  in 
the  tissues  by  innumerable  eggs  in  the 
"hatching"  stage.  To  a  scientist  that 
was  enough  to  cause  a  dramatic  thri 
He  felt  that  he  was  on  the  trail  of  a 
discovery.  He  started  to  examine  more 
rats,  and  often  getting  down  on  his 
hands  and  knees,  owing  to  his  keen  and 
unswerving  interest  in  the  work,  he  ex- 
amined by  actual  count  no  less  than 
1,144  rats!  Discovery,  nowadays,  means 
hard  work  !  And  one  important  discovery 
given  to  the  world  each  year  is  as  much 
as  it  can  expect ! 

The  results  must  have  appeared  dis- 
couraging, for  in  all  that  number  the 
persevering  scientist  succeeded  in  finding 
only  eleven  rats  afflicted  with  the  deadly 
grov^'th  and  the  accompanying  parasite, 
^lany  a  man  would  have  stopped  there, 
but  Fibiger  has  the  blood  in  him  which 
makes  explorers,  so  he  returned  to  the 
onslaught  with  fresh  hope.  This  time 
he  examined  61  rats  which  had  been 
caught  in  a  sugar  refinery,  and  out  of 


thai  number  he  succeeded 
in  finding  his  newly  di.scov- 
eretl  "parasite"  in  40  of 
them. 

Now  40  out  of  61  was  a 
and    significant    per- 
entage!     He  began  to  rc- 
Ikct,    and    put    "two    and 
two"  together.     Why 
should     such     a    large 
])ercentage  come   from 
a  sugar  refinery? 
Well,    there    are    two 
pests     that     are 
fond     of     sugar- 
and    cockroaches ! 
latter  will  give  up 
ives    to    get    sugar, 
one  could  have  told  him  that, 
and  also  that  naturally  both  these 
pests   would   be    found    in    large 
numbers    in    the    environs    of    a 
sugar  refinery,  but  no  one  else  would 
think  of  associating  this  apparently 
trivial  fact  with  the  line  of  investi- 
gation Fibiger  was  then  conducting. 
By  such  a  simple  process  of  reason- 
ing, he  concluded  that  he  could  and 
would    find    the    peculiar    "parasite" 
discovered  in  the  rat  in  some  of  the 
cockroaches.     He  set  to  work  at  once, 
and,  to  make  a  long  story  short,  he  did 
come  upon  the  eggs  of  the  parasite  in 
a  large  number  of  coc.iroaches. 

What  did  that  prove?  Nothing — 
until  he  could  show  that  by  taking  a 
healthy  rat  he  could  produce  in  that 
rat  the  cancerous  growth.  He  pro- 
ceeded to  experiment  again,  on  this, 
the  final  phase  of  his  quest,  and  suc- 
ceeded in  full  measure.  By  feeding  to 
rats  the  cockroaches  infested  with  the 
eggs  of  the  parasite,  he  succeeded  in 
producing  the  cancerous  growth  in  every 
rat! 

His  experiments  since  then  have  ap- 
parently confirmed  beyond  all  question 
that  these  fatal  tumors  were  due  to  the 
presence  of  this  new  "parasite",  and  that 
the  eggs  of  this  parasite  were  transmitted 
by  that  old  acquaintance — so  often  the 
despair  of  the  cleanly  housewife- — the 
common  cockroach ! 

Apparently  trivial  in  itself  and  at  the 
first  glance.  Dr.  Fibiger's  discovery  is 
nevertheless  of  the  greatest  moment. 
For  one  thing,  it  will  open  up  a  new  point 
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of  view  in  the  interpretation  of  the  great 
mass  of  statistics  on  cancer,  and  may 
prove  to  liave  a  most  fruitful  bearing 
on  the  subject  of  prevention  of  cancer 
in  the  human  race.  Just  at  present  it 
would  be  unsafe  to  conclude,  of  course, 
that  this  same  parasite  discovered  by 
Fibiger  is  also  the  primal  cause  of  can- 
cer in  the  human,  but  there  is  good 
reason  to  expect  that,  as  a  result  of  this 
preliminary  step,  future  investigation 
will  show  that  the  meanderings  of  these 
infested  cockroaches  over  the  food  on 
pantry  shelves  or  elsewhere,  are  a  prolific 
source  for  the  spread  of  cancer  to  those 
who  have  become  its  victims.  Like  pov- 
erty and  taxes,  the  cockroach  is  difficult 
to  avoid.  He  is  a  great  lover  of  the 
home,  and  as  intimately  associated  with 
civilization  as  man  himself.  So  is  can- 
cer !  It  is  undeniably  a  disease  connected 
with  civilized,  and  especially  urban  con- 
ditions. 

Furthermore,  English  statistics  show 
whole  towns  so  situated  that  dampness 
prevails  the  year  round  in  most  of  the 
houses.  The  inhabitants  of  these  towns 
suffer  out  of  all  proportion  from  cancer. 
It  is  also  a  significant  fact  that  the  cock- 


roach seeks  damp  places  as  the  moth 
seeks  the  flame.  Is  it  not  fair  to  surmise 
that  the  inhabitants  of  these  damp  houses 
suffer  to  such  an  extent  from  cancer  not 
because  of  the  dampness,  but  rather  be- 
cause the  infested  cockroach,  capable  of 
carrying  disease,  is  found  in  these  houses 
in  largest  numbers?  Good  authorities 
declare  their  belief  in  certain  houses 
harboring  cancer  to  such  a  degree  that 
they  have  designated  such  abodes  "cancer 
houses" !  Does  the  cockroach,  in  the 
light  of  Fibiger's  discovery,  explain  such 
deplorable  conditions?  The  future  alone 
will  tell. 

"All  new  discoveries,"  said  the  late 
William  James  of  Harvard,  "traverse 
three  stages.  People  attack  them,  declar- 
ing them  absurd ;  then  people  admit  they 
are  true,  but  insignificant ;  then  some 
one  finally  recognizes  their  true  impor- 
tance and  claims  the  honor  of  the  orig- 
inal discovery."  However,  not  only  may 
we  hope,  but  we  can  almost  predict, 
that  none  of  these  recent  discoveries, 
taken  separately  or  in  their  various  con- 
nections— and  all  so  important  to  the 
welfare  of  mankind — will  ever  have  to 
undergo  any  such  unfair  process. 


MODERN    GOTHS    AND    VANDALS 

By 
WILL    C.    BARNES 


WHEN  Jack  Simpson,  one  of 
the  pioneers  and  guides 
of  the  Southwest,  a  friend 
and  fellow  scout  of  Kit 
Carson,  died,  his  last  re- 
quest was  that  his  body  might  be  laid  to 
rest  upon  the  top  of  a' tall  peak  or  butte 
eight  thousand  feet  above  sea  level, 
which  stands  sentinel-like  beside  the 
Raton  Pass  of  the  Rocky  Mountains, 
near  the  city  of  Trinidad.  Colorado. 

There  Simpson  once  took  refuge  from 
a  pursuing  band  of  Indians  and  there  he 
wished  to  be  laid  away;  the  mighty 
Rockies  at  his  back,  and  below  him  the 


grand  sweep  of  the  "great  plains",  across 
which  runs  the  historic  Santa  Fe  Trail. 

The  citizens  of  Trinidad  saw  to  it  that 
his  wish  was  carried  out.  An  excellent 
foot  trail  was  built  to  the  top  of  the 
peak.  Simpson's  body  was  placed  in  a 
grave  blasted  from  the  solid  rock,  and 
over  it  a  neat  monument  was  erected 
bearing  suitable  inscriptions,  telling  of 
his  life  and  last  request.  About  it  all 
a  strong  iron  railing  was  placed  as  a 
protection  to  the  grave  and  the  peak — a 
landmark  for  hundreds  of  miles,  it  is  fit- 
tingly called  "Simpson's  Rest". 

The  souvenir  hunters  and  name  writ- 
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■'Simpson's  Rest" 

This  tributu  to  the  memory  of  a  pioneer  guidr  has  become 

tlie  quest  of  souvenir  hunters. 

ers  soon  got  in  their  deadly  work  and 
today  the  fence  is  a  wreck;  the  .monu- 
ment practically  destroyed ;  and  a  large 
part  of  it  is  gone  entirely.  Not  content 
with  writing  "their  names  in  pencil,  some 
carved  them  deep  into  the  stone  with 
knives,  while  others  completed  the  work 
by  painting  their  offensive  initials  in 
huge,  unsightly  letters,  so  that  now  the 
original  inscription  on  the  stone  is  wholly 
obliterated. 

Cross  the  continent  and  go  down  into 
the  Blue  Ridge  Mountains  of  North 
Carolina. 

Here  Mount  Mitchell  lifts  its  head 
over  six  thousand  feet  above  the  sea, 
the  highest  point  in  the  United  States 
east  of  the  Rockies. 

In  the  year  1857  the  Rev.  Elisha 
Mitchell,  Professor  of  Geology  in  the 
University  of  North  Carolina,  lost  his 
life  in  descending  the  mountain,  then 
unnamed,  wdiose  elevation  he  had  been 
establishing  by  a  series  of  observations. 
The  citizens  of  the  region,  believing 
his  services  to  the  State  and  Nation  de- 
served a  fitting  monument,  made  his 
grave  on  the  top  of  the  mountain,  and  the 
mountain  has  ever  since  been  called  after 
him. 

Funds  for  this  work  and  also  for  the 
erection  of  a  suitable  monument  were 
raised  by  public  subscription. 

On  account  of  the  inaccessibility  of  the 
place  it  was  necessary  to  construct  the 


monument  of  metal,  built  in  sections  and 
filled  with  heavy  rocks  to  give  it  stability. 

Its  enameled  surface  offered  the  no- 
li iriely  seeker  a  grand  opportunity  for 
plying  his  (and,  more's  the  pity,  "her") 
nefarious  occujiation,  and  from  the  very 
tij)  of  the  monument  to  the  ground  it  is 
ccivered  with  initials,  names,  and  ad- 
dresses, many  of  wiiich  can  be  seen  in  the 
photograph. 

Other  vandals  came  with  guns,  for  the 
comparatively  soft  material  of  the  monu- 
ment offered  a  most  convenient  target  to 
show  off  their  marksmanship.  Into  its 
side  they  poured  shot  after  shot  until  in 
several  places  great  holes  have  been 
made  through  the  metal. 

One  visitor,  more  lacking  in  decency 
and  respect  than  the  others,  sank  an  axe 
into  the  shaft,  leaving  a  great,  gaping 
hole  in  its  side. 


Monument  to  Rev.  Elisha  Mitchell 

This  shaft  at  the  top  of  Mount  Mitchell  has  been  dese 

crated  by  initial-carving  vandals. 


AN  INCLINED  PLANE  FOR  LONG-DISTANCE  DUMPING 


TO  DUMP  AT  DISTANCE  FROM 
EXCAVATING  WORK 

'T'HE  deep  cuts  in  large  canals  often 
•*■  involve  heavy  additional  expense  in 
placing-  the  material  at  sufficient  distance 
to  prevent  its  falling  back  or  washing 
into  the  excavation. 

One  of  the  methods  employed  by  a 
contractor  on  the  Belle  Fourche  Project, 
South  Dakota,  is  shown  in  the  photo- 
graph. The  steam  shovel  working  in  the 
canal  empties  its  load  into  cars  running 
on  a  tipple,  sufficiently  elongated  and 
elevated  to  provide  for  dumping  a  safe 
distance  from  the  cana).    These  cars  were 


operated  by  a  steam  engine  located  along- 
side the  tipple.  The  canal  has  a  bottom 
width  of  sixty  feet  and  a  capacity  of 
one  thousand  six  hundred  cubic  feet  per 
second. 

TO  NINEVEH    AND  BABYLON 
BY  TRAIN 

HE  old  Bible  cities  are  being  linked 
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up  with  civilization  by  the  Bagdad 
Railroad.  This  railroad  assures  the 
development  of  the  Turkish  Nation, 
which,  after  its  tremendous  reverses 
in    Europe,    must   look    to   Asia    for    its 


ON  THE  ROAD  TO  BABYLON 
Grading  the  railway  now  beinp  built  in  Mesopotamia. 
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future.  The  railway  passes  through  ricli 
agricuhural  aiul  miueral  districts,  where 
spcculatiir,  merchant,  and  business  man 
sliould  fuid  openint^s  for  trade.  By  con- 
necting hues,  it  will  be  possible,  when 
this  road  is  finished,  to  reach  Palestine 
and  the  old  I'ible  cities  of  Mesopotami; 
by  railroad. 


WASHINGTON'S  WATER 
POWER 

W/ASHINGTON  has  more  idle  water 
^  [lower  on  hand  than  she  knows 
what  to  do  with,  for  as  yet  only  a 
small  i^erccntage  is  put  to  use.  The 
mountain  streams  are  full  of  waterfalls, 
and  already  those  close  to  the  big  indus- 
trial centers  are  being  harnessed  to  do 
man's  work.  In  places,  power  plants  are 
located  in  the  very  heart  of  the  mountains 
and  transmit  electric  current  for  iijdus- 


Snoqualmie  I'Alls— .\  Washington  Power  fcxATioN 
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French  Colonial  Motor  Car  Crossing  a  Stream 

tries  something  like  a  hundred  miles 
away. 

A  scheme  is  now  on  foot  to  harness 
the  Columbia  River  and  to  take  from  it 
power  greater  in  excess  than  that  gen- 
erated by  Niagara  Falls.  The  States  of 
Oregon  and  Washington  are  back  of  the 
project,  and  if  the  undertaking  is  put 
through  it  will  be  one  of  the  largest  engi- 
neering feats  of  the  kind  ever  under- 
taken. 

WHERE  BRIDGES  ARE  SCANTY 

IN  France,  a  type  of  car  for  use  in  the 
■*■  rough  country  of  the  French  colo- 
nies, where  bridges  are  scanty,  has 
been  produced.  In  addition  to  an  ex- 
tensive mud-guard,  which  allows  even 
the  wettest  roads  to  be  taken,  the  ma- 
chine possesses  the  remarkable  prop- 
erty of  being,  for  practical  purposes, 
amphibious,  its  motor  being  designed 
for  working  under  water.  All  joints, 
bearings,  etc.,  were,  of  course,  made 
water-tight.  The  sparking  plugs  were 
fitted  with  small  hoods,  and  the  car- 
buretor and  magneto  were  inserted  in 
hermetically  closed  casings. 

On  traversing  a  river  the  motor 
breathes,  as  it  were,  by  means  of  two 
vertical  tubes.  These  extension  tubes 
can  be  fixed  in  position  within  five 
minutes,  whenever  the  motor  is  to  be 
run  submerged. 


CITIZENS  TO  BUILD  PARK 

jWI  ONROVIA,  California,  owns  a  large 
'■^'-  tract  which  has  been  set  aside  for  a 
public  park.  It  consists  of  mesa  and 
caiion  land  on  which  a  good  deal  of 
clearing  will  have  to  be  done. 

The  Park  Commission,  feeling  that 
this  growing  city  had  enough  on  its 
hands  to  do  in  other  enterprises,  called 
for  volunteer  labor  to  get  things  started. 
Everyone  in  the  town  who  could,  re- 
sponded— lawyers,  bankers,  doctors,  min- 
isters. Even  the  grammar-school  boys 
asked  to  be  allowed  to  do  their  part. 

After  this  hearty  response  the  Com- 
mission at  once  set  about  the  classifica- 
tion of  the  work,  appointing  committees 
for  each  branch  of 
the  undertaking. 
They  went  over 
the  ground  care- 
fully ;  selected  a 
plot  of  ten  acres  to 
be  cleared,  and  ar- 
ranged for  a  trail 
to  be  cut  from  the 
"fork  s"  in  the 
canon  to  the  mesa 
and  a  "switchback" 
trail  from  the  mesa 
to  Monrovia  Peak 
and  the  Pines.  A 
swim  m  i  n  g  tank 
was  also  staked 
out. 


\V.  N.  Monroe.  Founder 
OF  Monrovia 


FELLING  A  CHIMNEY  WITH 
FIRE 

■yV/'HEN  constructed,  in  1886, this  chim- 
"*  ney,  which  stood  at  Plattsmouth, 
Nebraska,  was  one  hundred  feet  tall,  con- 
tained si.xty  thousand  brick,  and  cost  one 
thousand  dollars  to  build.  It  was  de- 
termined a  short  time  since  to  wreck  the 
.structure  for  the  salvage  of  the  brick  it 
contained. 

The  contractor  on  the  job  removed 
brick  from  one  side,  a  little  at  a  time,  re- 
placing it  with  oil-soaked  pine,  until  he 
had  cut  the  structure  more  than  halfway 
off.  Then  he  built  a  fire  at  the  bottom 
of  the  chimney,  leaving  a  small  hole  for 
draft,  which  caused  the  flames  to  eat 
rapidly  into  the  oil-soaked  pine.  This 
soon  burned  away,  allowing  the  structure 


Chimney  Felled  by  Fire 

to  fall.     The  camera  caught  the  chimney 
in  this  dramatic  act. 


OUR    SOUTHERN    BOUNDARY 
MARKERS 

■VVTIIILE  many  of  the  monuments 
'  '  which  mark  our  Mexican  boundary 
line  are  of  stone  and  concrete,  the  major 
portion  are  of  cast  iron,  hollow,  and 
bolted  to  a  concrete  base,  one  of  which 
is  here  illustrated.  They  are  not  located 
at  fixed  or  regular  intervals ;  the  physical 
conditions  usually  determine  the  position. 
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Type  of  Monument  Usi-u  as  .Mi.,\ic.'\.\  Buu.xdarv 
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THE  EVOLUTION  OF  A 
SKYSCRAPER 

HIS  monument  to  the  ingenuity  of 
man  represents  the  last  word  in 
heaven-towering  structures.  On  the  op- 
posite page  the  building  is  shown  in  its 
artistic  setting-.  Cathedral-like  in  its 
magnificence,  it  looms  through  the 
i)ranches  of  ancient  elms  which  stood 
there  long  before  Manhattan's  loftiest 
structures  were  even  as  high  as  the  old 
Post  Office  Building  which  is  shown 
to  the  left. 

The  Woolworth  Building  is  marked  by 
its  architectural  design  and  its  engineer- 
ing achievements.  The  hugeness  and 
completeness  of  the  former  demonstrate 
that  the  builders  considered  more  than 
the  commercial  utility  of  the  building. 
The  vertical  lines  have  been  modified 
with  Gothic  arches  and  peaks,  thereby 
giving  the  efi^ect  of  an  even  greater 
height. 

The  finished  building  meets  the  re- 
quirements of  the  most  exacting  and 
active  business  community  in  the  world, 
the  center  of  financial  operations,  at  the 
same  time  ranking  among  the  foremost 
architectural  masterpieces  on  the 
American  continent. 


FOLK  ST.\GES  IN  THE  CONSTRUCTION  OF  NEW  YORK'S  FIFTV-FIVE  STORV  SKVSCR.\PER. 

THE  WOOLWORTH   BUILDING 
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ARTISTIC  AS  WELL  AS  IMPRESSIVE 
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A  ^CE^K   FROM    •JOSEPH  AND   HIS  BRETHREN"  IN   WHICH   A  SUNLIGHT  UNKNOWN  TO 
NATURE  AIDS  THE   ACTION   IN   "GETTING  ACROSS" 

THE    LATEST    STAGE    REALISM 

By 
E.    L.    FAR  WELL 


IN  dark  silhouette  against  the  vast 
spaces  of  tiopical  night,  the  corner 
of  the  tomb  of  Cheops  shoulders  into 
the  picture.  It  is  framed  and  placed 
on  the  stage  of  one  of  the  largest 
theatres  in  New  York — a  huge  stage  on 
which  has  been  achieved  the  effect  of 
great  sky  s])ace.  True  as  to  tropical 
skies,  the  property  stars  seem  very  close 
to  the  earth,  glowing,  apt,  you  imagine, 
to  fall  at  any  moment.  You  see  a  night 
of  exquisite  beauty,  a  wide  sweep  of 
purplish  sky,  an  illusion  that  makes  you 
think  you  are  gazing  down  the  vista  of 
the  stars  far  out  beyond  the  desert's  rim 
to  the  horizon. 

Then,  in  the  course  of  the  dramatic 
action,  there  issues  from  behind  the  pyra- 
mid a  wailing,  an  eery  sound.  The  strained 
cries  of  a  woman  in  pain — Zuleika,  the 
temptress,  is  being  blinded  with  hot  irons. 
And  then  the  moon  rises,  a  yellow,  heat- 
swollen  moon,  edging  its  way  up  the 
sky,  half-hidden  by  the  wall  of  the  great 
pyramid,  rising  and  always  growing  as  it 
rises,  it  mounts  majestically  into  the  pur- 
ple night. 

The  curtain  falls.  Lights  flash  up 
around  the  theatre.  A  confusion  of 
voices  arises. 


"What  a  wonderful  moon,"  you  hear 
them  say.  "I  never  saw  anything  like  it. 
It  was  so  true,  so  real.  Why  it  even  had 
its  shadows !" 

"Yes,"  agrees  some  one  else.  "Nothing 
like  the  moons  you  generally  see  on  the 
stage.  I  could  have  sworn  it  was  the  real 
thing.  And  did  you  see  it  rise?  I 
never  saw  a  moon  rise  in  a  theatre  be- 
fore." 

Nor  did  any  one  else,  until  a  wave  of 
realism,  long-growing,  reached  its  crest 
in  the  present  theatrical  season.  For  years 
the  tendency  has  been  toward  realism. 
It  began  in  Daly's  old  theatre  when  a 
door  that  actually  opened  was  con- 
structed. That  was  a  long  time  ago. 
Today  the  theatrical  producer  must  not 
only  have  his  doors  open  and  present  the 
common-place  details  of  civilization,  but 
he  must  also  reproduce  nature  as  real- 
istically as  possible.  Let  me  explain  how 
they  did  it  with  this  real  moon  in 
"Joseph  and  His  Brethren". 

Up  in  the  scenic  department  of  the 
Century  Theatre,  they  have  a  master 
electrician  —  Benjamin  Bierwald,  by 
name — who  has  planned  the  effects  for 
the  costliest  and  most  elaborate  spectacles 
that  New  York  has  ever  seen.     In  "The 
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Garden  of  Allah",  for  instance,  he 
wanted  a  starry  sky  to  be  realistic,  so  he 
had  a  photograph  taken  of  a  typical 
grouping-  of  stars.  Then,  on  his  back- 
drop, he  arranged  that  each  star  should 
be  in  its  proper  place,  and  in  the  same 
order  and  arrangement  as  one  would  see 
it  in  the  heavens.  When  "Joseph  and 
His  Brethren"  came,  it  was  only  natural 
that  Bierwald  should  get  after  the  moon. 
And  this  is  what  he  did. 

He  went  to  Garret  Serviss,  the  as- 
tronomer, and  procured  from  him  a  pho- 
tographic plate  of  a  full  moon,  which 
he  took  back  to  his  workshop.  There  he 
worked  on  the  plate  with  acid  until  he 
removed  everything  but  the  reproduction 
of  the  moon  itself.  Next,  he  made  en- 
largements that  showed  all  the  valleys, 
craters,  and  canals  in  the  moon's  surface. 

Then  he  built  a  contrivance  called  "the 
moon  pan" — a  shape  four  feet  in  diam- 
eter and  ten  inches  deep.  In  the  pan  he 
set  Tungsten  lamps  which  aggregated 
three  thousand  six  hundred  candle- 
power.  After  painting  each  lamp  bulb 
orange,  he  laid  his  print  of  the  moon 
over  the  top  of  the  pan — it  was  like 
putting  a  cover  on  a  huge  saucepan. 

The  lights  were  switched  on,  and  the 
eft'ect  was  found  to  be  unsatisfac- 
tory,  because   the   individual 
bulbs     gave     a     broken 
light.    It  was  necessary 
to    diffuse   their    ra 
diance.    Bierwald 
experimented. 
He    tried    cover 
ing     the     print 
with    different 
kinds    of   cloth 
and  still  the 
effect  wasn't 
right.     Finally, 
he   obtained 
some    Scotch 
linen  of  unusual 
texture     and, 
spreading  this  over 
the    moon    print,    he 
obtained    an    effect    of 
light    shining    evenly — a 
steady,  orange  glow,  the 
glow  of  the  heat-swollen 
moon  of  the  tropics. 

Not  satisfied  with  this, 
Bierwald    determined    to 


The  "Cr.itkr"  in  "The  Bird  of 

Paradise" 

By  means  of  a    ri-volving:  canvas-cov 

eri'd    disc,    siir)plonifnti.-d   by    elpctric 

fans  and  colorod  streamers,  the  effect 

of  seething  lava  is  created. 


have  his  moon  rise.  To  produce  this 
effect  he  built  a  stand — two  uprights, 
grooved  so  that  the  "moon  pan", 
worked  by  pulleys  and  cord,  could 
slide  between  them.  A  turn  of  a  little 
wheel  and  the  moon  begins  to  climb  be- 
tween the  uprights,  finally  showing  itself 
around  the  edge  of  the  pyramid  to  the 
bewildered  audience.  Bierwald  makes  it 
come  up  half-hidden  behind  the  pyramid, 
for  were  it  in  full  view,  the  light  would 
be  so  strong  that  it  would  ruin  the  scene. 
But  the  moon  is  only  one  of  many 
new  mechanical  devices.  Unquestionably 
New  York,  the  theatrical  center  of 
America,  is  seeing  some  very  remarkable 
staging.  Giant  strides  have  been  made 
in  realistic  and  impressionistic  scenery. 
The  new  era  came  with  the  Oriental 
plays:  "The  Garden  of  Allah",  "Kis- 
met"; varied  somewhat  with  the  revolu- 
tionary principles  of  Reinhardt's  "Su- 
murun" ;  and  reached  its  climax  with  the 
enormous  productions  of  "The  Daughter 
of  Heaven",  "Joseph  and  His  Brethren", 
and  "The  Whip" — the  latter  an  old-fash- 
ioned melodrama  from  "Drury  Lane". 

And  this  staging  has  cost  a  lot  of 
money,  an  awful  lot.  In  preparation  for 
"The  Garden  of  Allah", unheard  of  things 
were  done.  A  force  of  stage  man- 
agers and  artists  were  sent 
to  the  northern  coast  of 
Africa,  where  the  scene 
of  the  play  is  laid. 
Almost  $80,000 
was  poured  into 
its  production. 
Then  came 
"The  Daughter 
of  PI  e  a  v  e  n", 
which  cost  its 
producers 
about  $100,000: 
"J  o  s  e  p  h  and 
His  Brethren", 
with  a  hill  of 
$50,000.  But  "The 
Whip",  with  its 
great  scenic  effects, 
didn't  come  so  high.  It 
is  doubtful  if  more  than 
$20,000  was  expended 
upon  the  whole  produc- 
tion. "The  Whip"  has  a 
train  wreck,  a  surprising 
bit  of  realism  that  set  all 


Scrnt-  from  the 


THE  WRECK   OF  THE  NEWMARKET  EXPRESS 
"I'h.-  Whip'',  sliowinf  a  surprising  bit  of  realism  tfiat  set  all  theatre-uoing  New  York  to  talking. 


theatre-going     New    York     to     talking. 

The  pk)t  of  '"The  Whip"  brings  a 
great  race  horse  in  a  box  car  wliicli  is 
coupled  to  a  local  train  at  the  Falcon- 
hurst  Station.  The  audience  hears  the 
whistle,  the  rumbling  of  wheels,  and  the 
hissing  of  steam.  A  railroad  car,  a  typ- 
ical English  coach  with  compartments, 
rolls  up  the  track  and  is  attached  to  the 
box  car.  Soon  the  train  gets  under  way, 
and  the  audience  sees  the  country  flying 
past,  sees  the  villain  open  the  door  of 
the  compaj't- 
ment,  c r a \\  1 
along  the  run- 
n  i  n  g  board, 
and  uncouple 
the  box  car, 
leaving  it  alone 
on  the  track. 

The  express 
will  soon  be 
along  and  the 
villain  wants 
the  horse 
killed,  for  he 
has  bet  against 
it  in  the  race. 
B  u  t  h  e  is 
foiled!  Res- 
cuers remove 
the  horse  from 
the  car,  just  as 


How  THE  Above  Scene  is  Actually  Produced 

Electric  motors  revolve  false  wfieels  and  send  a  panoramic  back- 

eround  gliding  by. 


the  express  is  heard  approaching.  On  it 
comes ;  crashes  into  the  box  car,  tearing 
it  to  pieces,  and  then,  emitting  steam  ancl 
fire,  the  locomotive  pants,  wounded.  It 
is  all  very  realistic — the  best  accident 
ever  put  on  the  stage. 

Going  behind  the  scenes,  you  see  how 
it  is  done.  You  see  a  number  of  men 
handling  the  coach.  They  move  the  car 
back  and  forth,  attend  to  ?he  whistle,  the 
exhaust,  all  the  necessary  noises.  Elec- 
tric motors  run  false  wheels  so  placed  as 

to  create  the 
illusion  of 
tracks.  Anoth- 
er motor  works 
a  panorama 
which  gives  the 
suggestion  of 
the  moving 
country.  We 
learn  that  the 
locomotive 
steam  is  real 
steam  released 
by  a  valve  and 
illuminated  by 
a  spot  light. 
Electric  lights 
are  set  along 
the  tracks  so 
that  the  rails 
reflect  the 
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moving-,  lighted  windows  of  the  train. 
The  locomotive  climbs  upward,  after 
striking  the  box  car,  because  it  is  pushed 
up  an  inclined  plane,  tilted,  and  held  in 
such  a  position  that  the  steam  seems  to 
issue  from  a  burst  boiler — a  trick  of 
cleverly  setting  many  pipes  so  as  to  elude 
the  eye.  But  the  box  car  is  scattered  into 
bits,  after  a  bomb  in  it  has  been  exploded, 

creating   the      

sound  of  col- 
lision! The 
scattering  is 
done  by  stage 
hands  w  h  o. 
manipulating 
thin  but  strong 
ropes,  pull  the 
car  to  pieces. 
The  fire  comes 
from  a  red 
light  in  the 
wings,  playing 
upon  the  escap- 
ing steam. 

Of  late  there 
has  been  de- 
vised a  simpler, 
more  imagin- 
a  t  i  v  e  staging. 
It  is  a  system 
that  has  come 
from  Europe, 
and  American 
producers  have 
just  begun  to 
feel  its  influ- 
e  n  c  e.  The 
creed  of  this 
staging  is,  "the 
effect  of  things 
as  they  strike 
the  eye  in  ev- 
eryday life." 
Now  this  efifect 
is  not  caught 
by  the  photog- 
rapher but  by 
the  artist.  In  other  words  pictures,  not 
colored  photographs,  are  presented,  and 
some  stage  managers  think  that  these 
pictures  are  more  convincing. 

Take  the  opening  scene  in  "The 
Daughter  of  Heaven".  It  is  called  "A 
Chinese  Love  Song"  and  has  no  bearing 
on  the  plot.  It  is  merely  a  picture  cre- 
ating a  mood.    The  curtain  rises  on  the 


The  "Behind  the  Scenes"  Methods  Employed  to  Create 

the  v^reck 
The  stap:'  manacor  is  shown  directing  such  operations  as  firinc  a 
bomb  and  pulling  the  coach  to  pieces  by  means  of  ropes  attached. 


soft  view  of  a  river  dancing  in  the  moon- 
light, of  a  wonderful  Oriental  sky,  rich  in 
purple,  and  of  fireflies  twinkling  in  the 
foliage  of  a  wood.  It  is  vague,  dim,  in- 
distinct, yet  beautiful.  That  is  because 
the  picture  is  soft ;  there  are  no  stiff  wing 
pieces.  The  audience  sees  it  through  a 
curtain  of  gauze.  Even  the  moonlit 
water  is  different;   it  is  something  you 

have  never  seen 
•^  before  ;  it  is  not 
at  all  like  other 
stage  water. 
Instead  of  a 
stiff'  projection 
on  a  backdrop, 
the  effect  is 
created  by  a 
Kinemacolor,  a 
greenish  -  y  e  1- 
low  flow,  some- 
thing that  cost 
the  producer 
only  one  thou- 
sand dollars — 
yet  which 
brings  out  the 
rare  quality  of 
the  scene.  It 
creates,  you 
see,  the  remote 
exotic  mood 
that  prepares 
)'ou  for  the 
play.  Such  is 
the  function  of 
the  impression- 
istic staging, 
seen  at  its  best 
in  "The 
Daughter  of 
Heaven". 

The  pioneer 
of  impression- 
istic staging"  in 
this  country  is 
John  W.  Alex- 
a  n  d  e  r,  the 
painter.  According  to  Walter  Prichard 
Eaton,  the  critic,  Alexander  designed  the 
scenery  for  "Chanticleer",  out  of  friend- 
ship for  Maude  Adams,  and  in  so  doing 
broke  the  conventions  of  the  American 
stage.  He  made  his  scenery  illusive  in- 
stead of  realistic.  He  realized  that  it 
should  be  subordinated  to  the  elemental 
story  and  acting  value.     He  knew  the 


HOW  THE  TRAIN  SCENE  IN   "THE  WHIP"  LOOKED  TO  THE  AUDIENCE 
Thi-y  saw  the  country  flying  past,  and  ht-ard  the  rumblin^j  of  whuels  and  the  hissing  of  steam. 


old  truism  of  the  theatre — -"Overload 
Shakespeare  with  scenery  and  you  lose 
dramatic  coherence  and  narrative  speed." 
He  knew  also  that  Sothern  and  Mar- 
lowe, by  reason  of  their  elaborate  stage 
settings,  are  compelled  either  to  emit 
whole  scenes  from  Shakespeare  or  to 
keep  their  audience  in  the  theatre  until 
long  after  midnight.  He  knew,  too,  that, 
with  all  the  elaborate  costuming  and 
staging  of  Lew  Fields'  comic  operas, 
they  never  meet  the  success  accorded  the 
music  of  Lehar  or  Herbert. 

And  that  type  of  scenery  comes  in  the 
falsely  realistic  class.  It  clutters  the 
stage  with  artificial  flowers,  grass,  walls, 
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and  trees ;  but  it  deceives  nobody  for  it 
creates  no  mood.  When  one  sees  a  gar- 
den scene  with  all  its  artificiality,  one 
cannot  help  comparing  its  falseness  with 
a  true  painting.  The  artificial  properties 
suggest  nothing  to  the  mind ;  the  paint- 
ing does.  Now  let  us  see  how  this  scen- 
ery was  used  with  .such  success  in  "Su- 
murun".  The  play  is  last  season's;  the 
example  is  current. 

It  is  the  third  scene.  The  people  in 
the  play  are  bound  for  the  palace  of  the 
Old  Sheik.  The  two  preceding  scenes 
have  been  rich  in  color,  the  characters 
have  seemed  to  live  in  the  East.  Indeed 
by  legitimate  artistic  mean^  there  is  more 
color  in  the  play  than  in  the  East  itself. 
Now  the  curtain  rises,  and  the  audience 
looks  upon  a  scene  wonderfully  simple, 
yet  beautiful,  and  astonishingly  effective. 
There  is  only  a  strip  of  cloth  and  before 
it  a  low  earth-colored  wall — no  artificial 
trees,  or  grass,  or  anything  of  that  sort. 
On  the  cloth  is  painted  tlie  flat,  black 
silhouette  of  an  Oriental  town.  ^Minarets, 
bulb-shaped  cupolas,  and  flat  roofs  lie 
against  a  luminous  sapphire  sky.  The 
surface  of  the  wall  is  plain,  and  across  it, 
one  at  a  time,  walk  the  characters,  each 
in  his  own  "leit  motif".  The  whole  scene 
does  not  take  more  than  three  minutes, 
yet  it  imprints  a  decided  picture  and  a  de- 
cided thought  in  the  minds  of  the  audi- 
ence. And  that  setting  was  remarkably 
inexpensive,  for  it  was  a  perfect  example 
of  the  new  realistic  staging. 

Of  course,  for  the  zenith  of  artificiality, 
we  must  turn  to  Belasco.  His  genius 
is  shown  not  so  much  in  the  genuineness 


THKUNE  ROOM   SCKM-:   IN      TIIH   DAUGHTER  OF  HEAVEN"— A  VIVID  APPLICATION  OF 

THE  PSVCHOLOGY  OF  LIGHT 
A  hard  cold  light  is  used  to  suggest  cheerlcssness. 


of  the  articles  with  which  he  sets  his 
stao"e,  as  in  the  pecuHar  fitness  of  these 
articles.  In  "Years  of  Discretion",  for 
instance,  the  room  has  the  appearance 
of  having  been  "lived  in".  That  is  be- 
cause Belasco  studied  the  character  of 
his  people  and  selected  furnishings  that 
would  appeal  to  them,  did  they  exist. 
There  is  no  need  for  genuine  Turkish 
rugs  on  the  floor,  or  for  genuine  "old 
masters"  on  the  walls. 

Your  master  realistic  stager  selects 
articles  which  should  be  in  the  rooms  or 
places  that  his  characters  frequent.  An 
example  of  the  latter  may  be  seen  in  the 
last  act  of  "The  Governor's  Lady",  an- 
other Belasco  play.  In  this  one,  a  man 
and  his  wife  meet  in  a  low-priced  res- 
taurant. The  table  and  accoutrements 
are  real ;  they  were  copied  detail  for 
detail.  That  is  why  people  cannot  sup- 
press exclamations,  when  the  curtain 
rises.  But  who  wants  to  pay  two  dollars 
to  see  a  low-priced  restaurant  ?  One  can 
see  that  for  the  price  of  "sinkers  and 
cofifee" !  The  theatre  public  has  yet  to 
be  educated  up  to  the  new  realism  of 
"Sumurun".  That  is  why  producers 
have  to  continue  with  their  ponderous 
effects. 


Take  the  race  scene  in  "The  Whip". 
Now  a  stage  race  is  not  new :  it  has  been 
done  often  but  not  the  way  they  do  it 
in  "The  Whip".  Eight  horses  run  on 
treadmills  that  are  lowered  until  they  are 
level  with  the  stage,  the  treadmills  of  the 
two  leading  horses  being  built  on  rollers 
so  that  they  can  be  drawn  ahead  at  the 
finish.  There  is  a  panorama  effect  which 
increases  the  realism  wonderfully.  One 
large  panorama  occupies  the  back  of  the 
stage,  and  four  others,  pushed  into  posi- 
tion, describe  an  arc,  thus  greatly  helping 
the  horses'  realistic  swing  around  the 
track. 

Take  the  mechanical  device  that  they 
use  in  "Kismet",  a  production  playing 
in  all  the  big  cities  outside  of  New  York, 
this  season.  The  audience  sees  "Hajj  the 
Beggar"  drown  his  enemy  in  the  bathing 
pool  of  the  harem.  It  knows  the  pool 
is  filled  with  real  water,  for  only  a  few 
minutes  before  two  girl  bathers  have 
splashed  about  in  it.  Hajj,  after  stabbing 
his  enemy,  drops  him  into  the  pool,  hold- 
ing him  by  the  neck  until,  with  a  weak 
splash,  the  drowning  man's  hand  follows 
his  head  below  the  surface.  While  Hajj 
was  engaged  in  a  pretty  little  incident 
of  counting  the  bubbles  as  they  came  up, 


FIRING  THE  FMvE 
Muchnnisni  for  niakinp  a  blaze  of  fans,  hat  plumes,  contt-ttl.  aud  bellows. 


the  audience  wonders  wliat  has  become 
of  the  other  man.  They  have  seen  his 
hand  wave  above  the  water  and  feel  that 
his  body  must  be  beneath  it. 

But  how  was  it  done?  The  actor 
simply  entered  a  water-tight  "bell"  like 
the  one  used  at  the  Hippodrome,  when 
the  chorus  girls  appeared  to  walk  about 
in  a  filled  tank. 

And  take  the  great  sand-storm  scene 
sweeping  over  the  desert  in  "The  Garden 
of  Allah".  The  audience  sees,  on  the 
dimly  lighted  stage,  the  sides  of  a  tent 
flapping  violently,  snapping  like  flags  in 
a  gale,  until  an  Arab  appears  and  fastens 
them.  Then  dying  as  gradually  as  it 
rose,  the  storm  sinks  to  a  faint  murmur 
and  vanishes.  It  has  all  been  so  wonder- 
fully real  that  the  audience  gasps.  The 
sound  of  the  wind  and  the  flapping  of 
the  tent  are  telling. 


But  let  us  stand  in  the  wings  and  break 
this  illusion.  Here  you  see  a  great  drum 
made  of  silk.  Its  frame  is  not  very  thick 
and  at  the  rim  of  the  druni  is  fastened 
a  weight.  This  drum  is  made  to  revolve 
slowly  at  first,  then  faster.  As  it  spins 
round  and  round,  carried  by  the  mo- 
mentum of  the  weight,  the  sound  of  the 
wind  is  created.  It  comes  humming 
through  the  tautly  strung  silk,  and  grows 
louder  and  louder,  shriller  and  shriller, 
as  the  momentum  of  the  weight  in- 
creases. A  number  of  these  drums 
create  the  gale  and  as  they  slacken  speed, 
revolving  slower  and  slower,  so  does  the 
noise  of  the  storm  grow  less.  And  then 
we  learn  that  the  flapping  of  the  tent 
sides  was  created  by  blowers  concealed 
therein.  These,  worked  by  electricity, 
spout  powerful  blasts,  making  the  canvas 
flap  about  until  the  Arab  fastens  it.  Then 
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they  are  turned  off,  for  if  they  had  re- 
mained on,  the  canvas  would  have  been 
blown  apart,  despite  the  tying  of  the  tent 
ropes. 

In  New  York  there  is  a  firm  that 
manufactures  instruments  for  reproduc- 
ing all  the  stock  sounds  of  the  theatre. 
These  instruments  are  worked  by  hand. 
A  man  standing  beside  them  turns  a 
crank,  and  we  have  the  sound 
of  steamboat  whistles,  rail- 
road trains,  automobiles, 
dogs  barking,  horses 
neighing,  rain  fall 
ing,  thunder  crash- 
ii.g — what  not? 
-Sometimes  these 
instruments  are 
joined  together, 
one  crank  be- 
ing turned  for 
one  sound,  an- 
other crank  for 
another. 
S  o  m  e  t  i  m  e  s 
there  are  indi- 
vidual i  n  s  t  r  u- 
ments,  but  always 
they  make  the  illu- 
sion.   . 

A  common  trick 
to  reproduce  the  sound  of  a 
horse  galloping,  is  to  drum 
on  a  hard  piece  of  wood 
with   two  cocoanut   shells 
attached  to  sticks.    This  is 
done  when  a  very  precise  effect  is  desired 
— the    sound,    for    instance,    that   comes 
through  an  open  casement,  when  a  horse 
clatters  into  a  courtyard  below. 

-Sometimes  for  other  purposes  real  in- 
struments are  used — I  mean  real  tele- 
graph instruments,  telephones,  and  wire- 
less. 

In  "The  Greyhound",  there  is  a  scene 
on  the  deck  of  a  big  ocean  liner.  A  mes- 
sage, important  in  the  action  of  the  play, 
is  being  received  in  the  little  wireless 
house  on  the  hurricane  deck.  From  this 
house  comes  the  harsh  spluttering  of  the 
wireless.  At  times  it  is  almost  deafening, 
but  that  is  because  the  instrument  is  real. 
One  night  the  actor,  who  plays  the  part 
of  the  operator,  got  too  near  the  wireless 
and  had  his  fingers  burned  very  badly. 
He  had  to  go  to  the  hospital — a  martyr 
to  realism. 


Funeral  Pyre  in  "The  Daughter 

OF  Heaven" 
"Logs"  are  of  papiur  niaclu-  and  cloth- 
covered  screen. 


And  so  realistically  did  they  handle  the 
funeral  pyre  scene  in  "The  Daughter  of 
Heaven"  that  the  New  York  Fire  De- 
partment was  afraid  the  entire  audience 
would  be  "martyrs  to  realism".  One 
night  a  fireman  ran  behind  the  scenes 
and  ordered  the  use  of  real  fire  during 
the  scene  stopped.  And  that  isn't  a  press- 
agent's  story ;  I  heard  the  fire  deputy 
make  his  complaint. 

The  scene  referred  to  in  the 
play,  is  when  the  Ming 
soldiers,  defeated  by 
the  Manchus,  are 
going  to  throw 
themselves  on  a 
great  funeral 
pyre  built  on  the 
battleiuents  of 
Nankin.  The 
audience  sees 
the  Ming  Em- 
press apply  a 
torch  to  the 
logs,  sees  smoke 
issue  forth,  then 
flames,  ap- 
parently real 
flames,  which  threat- 
en to  consume  every- 
thing. 
I  thought  it  was  fire,  too, 
until  I  went  behind  the 
scenes  of  the  Century 
Theatre  and  saw  the  me- 
chanical side  of  it.  Be- 
low the  stage,  under  an  open  trapdoor 
around  which  the  pyre  is  built,  stands  a 
peculiar  apparatus.  Pipes,  bellows,  elec- 
tric fans,  spot  lights,  and  reflectors  are 
assembled.  When  it  is  time  for  the  fire, 
the  stage  hands  ignite  chemical  smoke 
pots  placed  at  the  bottom  of  the  different 
pipes.  The  rising  smoke  creeps  out  be- 
tween the  logs  of  the  pyre  and  here  they 
bring  great  disks  of  amber  gelatine  into 
play.  When  light  is  shown  through  the 
disks,  it  gives  the  color  of  fire.  Bunches 
of  orange-colored  feathers  are  waved  and 
blown  about  inside  the  pyre  by  a  system 
of  bellows.  Then  the  electric  fans  begin 
to  buzz,  catching  pieces  of  confetti,  ali  in 
the  glare  of  the  firelight,  and  whirling 
them  like  flying  sparks"  Thus  is  the  fire 
made — of  fans,  the  plumes  of  a  woman's 
hat,  confetti,  and  bellows. 

[Contuiitr^  on  pa^e  ^2(^ 


A  TEPARY 

PLANT  AT 

CLOSE  RANGE 


CULTIVATING  THE  TEPARY  BY  THE 
DRY-FARMING  METHOD  AT  McNEAL.  ARIZONA 


NEW  FOOD  FROM  AN  ANCIENT  RACE 

By 
CHARLTON  LAWRENCE  ED  HOLM 


F^  ROM  the  prehistoric  agricul- 
.  tural  tribes  of  the  Southwest, 
I  of  which  Httle  is  known  except 
through  the  fragmentary  re- 
mains of  their  handicraft  or 
traces  of  their  irrigating  systems,  comes 
a  new  food — the  tepary  bean — for  the 
American  people. 

The  tepary  is  new  in  one  sense — al- 
though in  another,  it  is  very  ancient,  as 
it  was  supposed  to  have  furnished  a 
staple  article  of  food  among  these  extinct 
races — for  through  intervening  centuries, 
its  cultivation  in  the  Southwest  has  lan- 
guished, until  it  is  hardly  known  by  the 
white  man. 

Yet  the  tepary  bean,  which  is  of  an 
exceedingly  hardy  and  drought-resisting 
character,    has    all    the   qualities    which 


should  make  it  a  staple  crop  in  our  semi- 
arid  regions.  Within  the  last  two  years, 
Professor  George  Freeman  of  the  Uni- 
versity of  Arizona  has  made  exhaustive 
study  of  this  legume,  not  armchair 
observations,  but  trips  over  rugged 
mountain  trails  to  various  obscure  Indian 
settlements  in  the  Baboquivariand  Ouijo- 
toa  ranges.  Here  the  Papago  Indians,  a 
peaceful  agricultural  tribe,  were  found 
to  be  cultivating  the  tepary  with  success, 
using  no  irrigation  except  the  flood 
waters  from  the  mountains. 

A  large  number  of  varieties  were  se- 
cured for  careful  testing  at  the  experi- 
mental stations.  The  results  were  all  that 
could  be  desired.  This  legume,  which 
had  been  growing  in  the  arid  Southwest 
for   centuries,    at   times    in    a   cultivated 
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state  and  at  other  periods  running'  wild, 
liad  apparently  adapted  itself  thoroughly 
to  the  trying  climatic  conditions. 

One  test  may  be  taken  as  an  example. 
During-  1911,  teparies  were  planted  along- 
side of  a  row  of  frijoles,  or  pink  beans, 
one  of  the  great  staple  crops  of  the  South- 
west ;  the  result  showed  that  pink  beans, 
which  were  planted  May  17th,  had  not 
bloomed,  on  account  of  the  extreme  heat, 
as  late  as  August  20th,  in  spite  of  the 
fact  that  they  had  been  well  irrigated 
throughout.  The  teparies,  which  were 
planted  at  the  same  time  and  received 
the  same  treatment,  had  by  that  time 
ripened  an  abundant  crop  of  seed.  The 
tepary  also  appears  to  be  immune  from 
attack  by  insects,  that  destroy  the  pink 
beans. 

Tests  were  made  for  the  food  value  of 
this  neglected  variety  with  satisfactory 
result.  According  to  the  statements  of 
the  Indians,  who  are  in  the  habit  of  using 
both  varieties  as  a  daily  food,  the  tepary 
is  even  more  sustaining  than  the  kidney- 
bean — as  they  claim  that  one  hearty  meal 
of  the  former  will  suffice  them  for  a 
whole  day  on  their  long  marches,  while 
at  least  two  meals  of  frijoles  are  re- 
quired. 

Laboratory  tests  indicate  that  the 
tepary  is  richer  in  carbohydrates  and  fats, 
while  the  pink  beans  are  richer  in  crude 


protein.  Less  formal  experiments  in  the 
kitchen  indicate  that  the  new  variety  is 
fully  as  appetizing  and  acceptable  for 
table  use. 

More  extensive  planting  tests  made 
near  Yuma  and  Tucson  indicate  that 
large  and  profitable  crops  can  be  ob- 
tained from  the  tepary  either  under  dry- 
farming  or  irrigation.  The  average  yield 
should  be  from  800  to  1,100  pounds  per 
acre,  while  under  exceedingly  good  con- 
ditions as  many  as  2,000  pounds  per  acre 
can  be  produced  with  irrigation.  Lender 
dry-farming  conditions  the  average  is 
between  450  and  700  pounds  per  acre. 
There  is  a  ready  market  for  this  crop  at 
three  and  a  half  cents  per  pound  or  more, 
and  the  market  is  found  to  be  a  steady 
one  as  large  quantities  of  legumes  must 
be  imported  annually. 

Expert  opinion  seems  to  be  that  this 
food,  which  sustained  the  vanished  races 
of  the  Southwest,  and  which  has  survived 
only  in  little  struggling  patches,  or  in  a 
wild  state  in  the  remote  canons  of  Ari- 
zona, is  destined  to  form  one  of  the  lead- 
ing products  of  this  State. 


Prehistoric  Homes  in  Which  the  Tepary  Was  a 
Staple  Food 


Three  Generations 

Nourished    ry    the 

"New  Food" 


A  TvTicAL  Cactus-Enclosf,d  Patch  of  the 

Kind  on   Which  the  Indi.\ns  Grew  the 

Tepary 


Descendants  of  the  .An- 
cient Discoverers  of  the 
Tepary's  Food-Valub 


LARGEST  FREIGHT  YARDS  IN  THE  WORLD 
A  view  of  the  new  Chicago  &  Northwfsti'rn  yards  at  Proviso.  III.,  showing  twenty  parallel  tracks. 
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AN   INTERIOR    VIEW  OF  "ONE  OF  THE   MOST  CAPACIOUS    ROUNDHOUSES  EVER  BUILT 

BY  ONE  RAILWAY  SYSTEM" 


A  NEW  TYPE  OF  WATER  TANK 
Each  tank  has  a  capacity  of  150.000  gallons 
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THIS  GIGANTIC  ROUNDHOUSE  WILL  ACCOMMODATE   FIFTY-EIGHT   MOGULS  OF  THE 

LATEST  TYPE 


LARGEST     FREIGHT    YARDS    IN 
THE    WORLD 


By 
ROBERT    H.    MOULTON 


'HAT     are     probably     the 


lartjest    freight    yards 
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\  /\  I  the  world  have  just  been 
\l  \l  completed  by  the  Chicago 
▼  ▼  &  Northwestern  Railroad 
at  Proviso,  Illinois,  13  miles  from  Chi- 
cago. In  the  yards  there  are  800  acres 
of  land,  250  of  which  have  already  been 
covered  with  tracks.  The  yards  at  the 
widest  point  have  20  parallel  tracks  13 
feet  apart  from  center  to  center.  When 
completed  the  trackage  will  hold  approx- 
imately 7,000  cars. 

A  feature  of  the  yards  is  one  of  the 
most  capacious  roundhouses  ever  built  by 
one  railway  system.  It  has  58  stalls,  each 
of  which  is  capable  of  holding  the  largest 
locomotive  now  built  or  that  probably 
will  be  built  in  the  next  decade.  In  con- 
nection with  the  roundhouse  and  machine 
shop  is  a  modern  equipment  that  will 
make  it  possible  to  fit  an  engine  for  the 
road  in  two  hours,  as  against  five  or  six 
hours  formerly. 

In  the  yards  seven  wells  have  been 
drilled,  some  of  which  are  2,000  feet 
deep.  From  these  wells  flows  a  quality 
of  soft  water  which  is  considered  second 
only  to  Lake  Michigan  water — regarded 
as  the  standard — for  use  in  locomotives. 
The  water  from  these  wells  is  stored  in 
three  immense  tanks,  of  a  new  shape  and 
style,  each  of  which  has  a  capacity  of 
150,000  gallons.  A  special  high-pressure 
pipe  line  furnishes  fire  protection,  the 
hydrants  being  supplied  through  a  14- 
inch  cast-iron  pipe.  There  is  also  a  sys- 
tem of  sewers,  built  of  vitrified  brick. 


An  engineers'  and  firemen's  building 
and  a  hotel  and  lunch  room,  providing 
elaborate  facilities  for  the  comfort  of  the 
railroad's  employes,  are  other  unusual 
features  of  this  freight  terminal.  Two 
great  viaducts,  now  in  course  of  construc- 
tion, will  carry  two  country  highways 
across  the  entire  yards,  thereby  remov- 
ing all  danger  to  vehicles  and  pedes- 
trians. The  cost  of  these  viaducts  will 
be  $1.50,000  each. 

Connected  with  this  new  yard  is  a  new 
double-track  railway,  known  as  the  Des 
Plaines  Valley  Line,  which  connects  two 


A  Nkw  Tvpe  ok  Co.^l  Chute 

By  means  ol  this  modern  contrivance  the  Northwestern 

locomotives  receive  their  fuel. 
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independent  double  tracks  of  the  same 
system  liotween  Chicago  anil  Milwaukee, 
and  tiiese  t\\x>  tracks  in  turn  connect  with 
an  out-of-town  yard  near  Milwaukee. 
Tlirou,L;'h  the  Milwaukee  yard,  freight, 
originatin_s;-  in  a  vast  field  of  the  North- 
west, is  handled  to  the  big  yard  at 
Proviso  w'ithout  touching'  the  inside  of 
the  city  limits  of  either  city,  and  is  later 
diverted  to  every  section  of  the  United 
States.  This  distribution  is  largely  aided 
by  a  belt  line  running  from  one  point  on 
Lake  Michigan  in  a  half  circle  to  another 
lake  point  20  miles  south,  and  intersecting 
every  railroad  line  entering  Chicago. 


Trains  of  80  cars  over  a  grade  of  one- 
tenth  of  one  per  cent  are  handled  between 
Milwaukee  and  Proviso,  the  tonnage 
ranging  from  2,800  to  3.000.  I'.y  the  use 
of  this  yard  more  than  2,000  loads  are 
kept  out  of  Chicago  each  24  hours.  Some 
of  the  freight  is  diverted  in  solid  trains 
without  being  broken,  and  all  the  trans- 
fer freight  of  less  than  car-load  bulk  is 
transferred  at  one  point  instead  of  several. 

The  Des  Plaines  N'alley  Line,  20  miles 
long,  was  built  in  three  months  by  keep- 
ing forces  at  work  both  day  and  night. 
On  the  right  of  way  there  is  one  fill  four 
miles  long. 


MOST    MODERN    OF    WAR    ENGINES- 
THE    BATTLE    CRUISER 

By 
ROBERT    G.    SKERRETT 

Congress  lias  seen  Jit  for  the  current  year  to  give  us  but  one  new  dreadnought  to  bolster  up  our 
sea-borne  battle  line,  and  in  doing  this  has  left  us  just  so  far  behind  our  possible  maritime  rivals. 
This  might  not  be  so  had,  after  all,  if  our  legislators  had  granted  us  an  equivalent  in  battle 
cruisers  —  that  nnv  type  of  fighting  machine  which  but  recently  had  its  birth  abroad  and  which 
promises  to  put  existing  dreadnoughts  to  the  severest  test  in  the  next  great  fight  upon  the  sea.  — 
Editor's  Note. 


IT  was  but  yesterday,  so  it  seeins,  that 
the  naval  nations  of  the  world  pinned 
their  defensive  faith  to  what  we  are 
now  pleased  to  term  dreadnoughts 
and  super-dreadnoughts,  and  the 
popular  imagination  could  dream  of 
nothing  likely  to  improve  upon  them 
save  the  logical  increase  of  their  own 
size  and  power.  But  now  coines  the 
battle  cruiser  to  try  conclusions  with 
these  giants  and  to  glory  in  certain 
qualities  which  bid  fair  to  produce  spec- 
tacular results  in  future  conflicts.  It  is 
not  that  the  battle  cruiser  necessarily 
sounds  the  doom  of  the  dreadnought  but 
rather  that  another  order  of  craft  is  born 
which  may  be  the  pioneer  of  a  revolu- 
tionary amalgamation  of  the  best  qual- 
ities of  both  of  these  armored  Titans. 
Just    as    the    English    originated    the 


dreadnought  so,  too,  are  they  responsible 
for  the  inception  of  the  battle  cruiser.  In 
1909,  the  maritime  nations  were  fairly 
astounded  by  England's  armored  cruis- 
ers, the  Indomitable,  the  Inviticihlc,  and 
the  Inflexible.  These  ships  were  in  size 
but  little  short  of  dreadnoughts,  being  of 
nearly  18,000  tons  each,  and  on  their 
trials  developed  speeds  ranging  from  25 
knots  to  nearly  27  knots  an  hour.  They 
carried  prime  batteries  of  12-inch  rifles. 
These  rifles  were  individually  the  equal  of 
the  best  afloat. 

To  say  that  the  Germans  were  startled 
would  be  vastly  understating  the  matter ; 
these  speedy  cruisers  were  more  than  a 
match  for  any  of  the  Kaiser's  battleships. 
Accordingly,  the  Imperial  Admiralty  lost 
no  time  in  building  a  comparable  antag- 
onist. This  was  the  famous  z'on  dcr  Tanii 


MAKING  SPEED  OBSERVATIONS  ON  A   MINIATURE  VESSEL 

It  is  model  tanks  such  as  this  that  have  made  the  hull  form  of  the  battle  cruiser  possible. 


THESE  STEAM   MARINE  TURBINES  ARE  EQUIVALENT  TO  THE  CONCENTRATED  ENERGY 
OF  TWELVE  GIANT  LOCOMOTIVES 


a  ship  of  19,000  tons  and  credited  with 
a  maximum  speed  of  27.75  knots  an  hour. 
The  von  dcr  Tann  carried  a  battery  of 
11-inch  £^uns  of  hiijh  power,  said,  in  fact, 
to  be  Krupp's  answer  to  the  British 
weapon  of  12-inch  caliber. 

The  von  der  Tann's  sea  record  of  a 
continuous  run  of  2,000  knots,  at  an 
average  speed  of  24  knots  an  hour,  is 
fairly  indicative  of  the  wide  field  and  the 


aggressive  service  she  can  perform  in 
the  hour  of  strife.  The  von  der  Tann 
was  promptly  followed  by  the  Moltke 
and  the  Goeben — ships  of  4,000  tons 
greater  displacement  and  capable  of 
making'more  than  30  knots,  when  pushed 
to  it.  These  vessels  were  called  battle 
cruisers  to  distinguish  them  from  their 
less  formidable  prototypes,  the  armored 
cruiser. 
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The  success  of 
the  Germans  caused 
the  British  authori- 
ties much  anxiety. 
Two  of  the  Colo- 
nies patriotically 
provided  for  the 
buildiniT  of  two 
first-class  fighting 
ships,  and  no  time 
was  lost  in  laying 
down  the  battle 
cruisers  Nezv  Zea- 
land and  Australia, 
ships  of  something- 
more  than  19,000 
tons  dis]ilacement, 
to  be  armed  with 
12-inch  guns.  At 
the  same  time,  the 
Home  Government 
authorized  two 
other  battle  cruis- 
ers, and,  with  much 
secrecy,  the  Lion 
and  the  Princess 
Royal  were  put 
upon  the  blocks. 
These  vessels  have 
since  been  finished. 
They  have  displace- 
ments of  nearly  27 ,- 
000  tons,  and  are 
fitted  with  large 
batteries  of  formi- 
dable 13.S-inch  rifles.  Today,  the  United 
States  has  no  ship  in  service  armed  with 
a  weapon  of  such  power. 

The  Lion  led  oJ¥  on  her  trials  with  a 
speed  of  31.5  knots,  and,  profiting  by  the 
lessons  learned  and  the  modifications 
demanded,  the  Princess  Royal,  following 
a  little  later,  made  the  extraordinary 
speed  of  34.7  knots.  Put  into  terms 
familiar  to  the  landsman,  this  means  a 
rate  of  travel  of  40  miles  an  hour !  A 
third  British  battle  cruiser,  the  Queen 
Mary,  will  be  ready  for  commissioning 
before  long.  She  is  larger  than  the  Lion 
and  the  Princess  Royal  and  it  is  said  will 
probably  be  speedier  and  more  formid- 
able. But  the  English  efforts  to  excel 
the  Germans  do  not  stop  there ;  the 
Tiger,  not  yet  launched,  is  to  have  a  dis- 
placement of  something  like  32.000  tons. 

The  Germans  are  not  resting  the 
while.     The  battle  cruiser  Sevdlits  has 


'Ihe  ?3,(;00-ton  Gekm.-^n  Battle  Cruiser  A/o/U; 


The  German  Battle  Cruiser  Goelicii  .\t  Fi;ll  Speid 


The  British  Battle  Cruiser  Princess  A'o.v<7/ Making 
,?4.7  Knots  (or  About  40  Miles)  an  Hour 


been  launched,  and 
a  larger  type  mate, 
the  Kaiserin  Au- 
gusta, is  building. 
Details  are  lacking, 
but  the  ships  will 
undoubtedly  e(|ual 
the  best  the  I'.ritish 
have  under  way.  It 
is  said  that  they 
will  be  armed  with 
guns  of  15-inch 
caliber. 

The  Japanese 
have  three  battle 
cruisers  building 
and  one, the  Kongo, 
will  be  ready  for 
service  before  long. 
This  craft  is  nearly 
a  duplicate  of  the 
Princess  Royal 
save  that  she  will 
have  14-inch  rifles 
for  her  main  power 
of  a  1 1  a  c  k.  The 
Russians  have  au- 
thorized the  con- 
struction of  four 
such  craft.  It  is 
rather  amazing  that 
no  provision  has 
been  made  in  this 
country  for  a  single 
ship  of  this  sort. 
The  battle  cruiser  can  not  withstand 
the  same  weight  of  attack  that  a  dread- 
nought can,  and  this  is  because  the 
cruiser  has  thinner  armor.  But,  by  way 
of  compensation,  the  battle  cruiser's 
greater  speed  enables  her  to  choose  her 
own  point  of  attack  and  to  profit  by  the 
defensive  advantages  which  this  entails. 
In  a  measure,  this  balances  her  thinner 
coat  of  mail. 

^\'it)l  her  high  sea  speed  and  her  tre- 
mendous powers  of  attack,  the  battle 
cruiser  can  face  a  dreadnought  during 
daylight  and  can  stand  the  pounding  she 
may  receive  until  she  is  close  enough  to 
launch  her  torpedoes  with  every  promise 
of  success.  The  logical  outcome  of  this 
is  the  evolution  of  a  supreme  type  of 
battleship  capable  of  making  forty  knots 
an  hour  and  carrying  a  few  guns  of  the 
biggest  caliber  which  can  be  loaded  and 
discharged  with  celerity. 


THE  SEWING  MACHINE  INVADES  DARKEST  AFRICA 
Two  nativi^s  are  shown  cnuilatins  tho  Anu-rican  housi-wifo  in  the  streets  of  a  primitive  village  in  German-East  Africa. 


WARNING  MAY  CAUSE 
DISASTERS 

A  SYSTEM  of  mine  warnings  to  be 
^^^  sent  to  the  operators  of  all  the  big 
coal  and  iron  deposits  of  the  United 
States  was  recently  installed  by  the  United 
States  Weather  Bureau.  When  extra 
precautions  should  be  taken  to  guard 
against  explosions  resulting  from  atmos- 
pheric conditions,  the  Bureau  will  send 
out  warnings.  It  is  declared  that  "when 
there  is  a  marked  fall  in  atmospheric 
pressure,  the  chances  of  mine  explosions 
are  greatly  increased." 

The  Director  of  the  United  States 
Bureau  of  Mines  expressed  the  fear  that 
"the  warnings  themselves  may  add  to  the 
risks  and  dangers  in  mines  where  gases 
occur  in  dangerous  quantities.  Investi- 
gations  have    been    going    on     for   two 


years,"  he  says,  "as  to  the  influence  of 
weather  conditions,  especially  atmos- 
pheric pressure  as  indicated  by  the 
barometer,  upon  the  amount  of  gas  in 
coal  mines."  The  results  obtained  have 
not  been  conclusive.  They  have,  however, 
been  indicative.  The  Director  added : 
"As  to  the  value  of  warnings,  that  will 
depend  upon  the  way  in  which  they  are 
used.  If  they  serve  to  make  miners  and 
mine  operators  more  careful  when  they 
are  issued  and  not  less  careful  at  other 
times,  they  may  do  good  in  mines  where 
gases  occur  in  dangerous  quantities.  If, 
however,  they  should  serve  to  make  min- 
ers and  operators  less  careful  during  the 
extended  intervals  between  the  receipt  of 
such  warnings,  the  warnings  may  in- 
crease the  hazards  of  mining  in  those  coal 
mines,  and  thus  add  indirectly  to  the 
cause  of  the  disasters." 
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DREDGE  FORCING  SPOIL  THROUGH   A   HALF  MILE  OF  PIPE 
It  is  planned  by  the  same  method  to  pipe  coal  across  the  state  of  Illinois. 


TO  PIPE  COAL  ACROSS  A 
STATE 


ISHAAI    RANDOLPH,    the    engineer 
■^  who  built  the  sixty  milHon  dollar  Chi- 
cago Drainage   Canal,   has   suggested   a 
plan  to  pipe  coal  from  the  coal  fields  in 
Central  Illinois  to  Chicago.     He  got  the 
idea   from  watching  a  powerful  dredge 
force  sand,  gravel,  rocks,  and 
other    material    through    a 
twenty-inch    pipe.       This 
material  was  taken  from 
the  bed  of  Lake  ^lich- 
igan     and     forced 
through  a  half  mile 
of  pipe  to  a  great 
fill  in  Lincoln  Park  : 
by    this    operation 
upward  of  two  hun- 
dred   acres    were 
added   to   the   park. 
The  accompanying 
picture    indicates    the 
method  on  which  Mr. 
Randolph  based  his  idea. 
It  shows  the  dredge,  Fran- 
cis  T.  Simmons — said  to  be 
one  of  the  most  powerful  in  the      sevenFoot  street 


world — anchored  out  in  Lake  Michigan. 
The  pipe,  through  which  the  material  is 
forced,  is  laid  on  the  pontoon  and  strung 
out  to  various  parts  of  the  fill. 


NARROWEST  OF  STREETS 

TTHIS  street  is  found  in  St.  Augustine, 
*■     Florida.    It  is  called  Treasury  street, 
and  is  only  seven  feet  in  width, 
a   fact   which   is   proved   by 
the    man    with    extended 
arms,  his   hands  touch- 
ing buildings  on  both 
sides    of    the    street. 
The    streets    in    the 
old    section   of   this 
■     city    are    all    very 
narrow,     most     of 
them      being     only 
•   ■      twelve     to      fifteen 
feet  wide,  with   the 
exception    of    Treas- 
ury   street,    the    nar- 
rowest.    These  streets 
are    lined    with    the    old 
Spanish  residences  built  of 
coquina,  a  curious  coral  con- 
lomerate. 


STUDENTS  RUN  A  TRAIN 

QTUDENTS  of  the  North  Dakota 
'-'  Agricultural  College  have  found  a 
new  use  for  the  demonstration 
train.  Their  "Student  Life  Spe- 
cial" made  a  state  tour  of  four 
days  recently  that  was  not  only 
an  exposition  in  scientific  agri- 
culture, but  of  undergraduate 
life  as  well.  Students  prepared 
the  exhibits  and  conducted  the 
train  on  its  trip  of  more  than  one 
thousand  miles.  The  engineer 
and  fireman  were  both  selected 
from  the  students  in  the  engi- 
neering department  to  run  the 
locomotive  under  the  direction 
of  an  experienced  railroad  man. 
The  train  crew — conductor,  two 
brakemen,  and  dining  car  con- 
ductor— were  also  students.  The 
dining  car  was  in  charge  of  the 
young  women  in  the  department 
of  domestic  science. 

The  livestock  students  butch- 
ered a  steer  and  a  pig  before  the 
train  left  the  campus.  The  girls 
of  the  domestic  science  depart- 
ment baked  great  supplies  of 
bread  from  flour  ground,  in  the 
college  mill,  from  wheat  grown 
on  the  college  farm. 

There  was  a  dynamo-baggage 
car  which  contained  the  exhibits 
of  the  engineering  departments 
and  where  current  for  the  elec- 
tric lights  was  generated.    There 
was    another    baggage    car 
with   the    exhibits    of    the 
agricultural,       horticul- 
tural,   biological,    anc 
botany     departments. 
The  dining  car  was 
next ;  then  a  regu- 
lar day  coach,  con- 
verted for  the  trip 
into  a   motion   pic- 
ture    theater.       At 
each    of    the    more 
than  thirty  cities  anc 
towns      visited,      the 
theater  was  opened  to 
visitors. 

Though  this  was  the  first 
''Student    Life    Special"    run 
in  America,  it  is  not  likely  to 


prove  the  last.  Other  institutions  are 
interested  and  plans  are  already  under 
way  for  making  the  trip  an  annual  event 
at  the  North  Dakota  Agricultural  College. 


Student  Life  Spkcial  .About  to  Dipart 


The  Train  Crew 


Engineer  and  Fireman 


The  Culinary  Department 

Such  "extension  trips"  have 
a  great  value  for  publicity 
purposes    and    serve    to 
acquaint  the  people  of 
the    State    with    the 
activities   of  the 
educational    institu- 
tions   which    they 
are  fostering.    Gen- 
erally speaking,  the 
only  publicity  that  a 
college  gets  is 
through  the  exploits 
of   its   athletic   teams 
or    the    exaggerated 
press     accounts      which 
follow  the  outbreak  usually 
referred  to  as  a  "celebration" 
of  an  athletic  victory. 
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CATTLE  FEEDING  ON  HULLS  OF  COTTON  SEED 
As  a  fattening  a^L-nt,  this  byproduct  is  a  great  success. 


HOME-MADE  GRAIN 
ELEVATOR 

'X'HE  accompanyintj  illustration   shows 

■•■    a  home-made  grain   elevator  driven 

by   a  gasoline   engine,   as   designed   and 

constructed  at  Larned,  Kansas.     It  was 


HuMi:  MADE  Grain  Elevator 

rebuilt  from  parts   of  a  bucket  type  of 
elevator    taken    from    an    old    threshing- 
machine.   New  belting,  lumber,  and  other 
parts  made  its  cost  about  ten  dollars. 
It   is   easily   moved   from   bin   to  bin, 
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being  equipped  with  a  grooved  pulley  and 
driven  by  a  large  roj^e  from  another 
grooved  pulley  on  the  countershaft  of 
the  engine.  The  small  elevator  cups  are 
])laced  about  a  foot  apart  and  it  is  said 
they  will  elevate  as  fast  as  any  threshing 
machine  will  thresh. 

While  the  elevator  is  run  with  a  .S- 
horsepower  engine,  a  2-  or  23^-horse- 
power  gasoline  motor  would  run  it  easily, 
as  it  does  not  require  much  ]H)wer. 


FATTENING  CATTLE  WITH  A 
BY-PRODUCT 

IX  many  parts  of  the  Siuithland  the 
■'■  hulls  of  cotton  seed  are  being  success- 
fully used  to  fatten  cattle  for  market. 
After  the  oil  has  belen  extracted  from 
the  cotton  seed  in  the  plantation  mills, 
the  hulls  are  packed  into  bags  and  after- 
wards emptied  into  troughs  in  the  pine 
woods  where  the  cattle  roam  all  winter 
without  shelter.  This  diet  is  a  rapid  fat- 
tening agent. 
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CAMPI\(..   L\   (JL'AKTERS   PROVIDED   BV    NATURE 
The  dead  monarch  serves  as  a  roof. 


NOVEL  BEDCHAMBER 

■yHE  opportunity  to  take  a  nap  under 
the  moss-grown  side  of  a  fallen  red- 
wood might  not  appeal  to  those  tourists 
who  crave  the  doubtful  safety  of  a  Pull- 
man berth.  The  fallen  tree  shown  here, 
known  as  the  "Dead  Monarch",  would 
offer  a  lasting  and  substantial  rooftree 
to  many  generations  of  Rip  Van  Winkles. 
It  is  one  of  the  famous  Sequoias  of 
California — those  majestic  relics  which 
were  growing  in  the  New  World  before 
the  dawn  of  the  Christian  Era  in  the  Old. 
Many  of  these  forest  giants  are  now 
between  four  and  five  thousand  years  of 
age  and,  if  left  untouched,  should  live 
for  centuries  more,  as  their  thick  bark 
renders  them  fireproof  and  free  from  the 
attacks  of  insects  and  tree  diseases. 

STRANGE  RIVER  BOAT 

■yHE  twin-screw,  shallow-draft  cruiser 
noted  in  the  accompanying  illustra- 
tions, differs  from  anything  hitherto  seen 
on  the  Mississippi  River.     It  has  a  dis- 


placement of  90,000  pounds,  draws  only 
28  inches  of  water,  and  makes  14  miles 
an  hour,  with  two  60-horsepower,  heavy- 
duty,  gasoline  motors. 

The  characteristics  of  her  double-tun- 
nel stern  are  unusual,  the  bilge  becoming 
a  concave  instead  of  a  convex  surface. 
In  this  tunnel  construction,  as  shown  in 
the  illu.stration,  the  wheels  are  entirely 
housed  by  the  peculiar  shape  of  the  boat 


The  "Business  End"  of  an  Odd  Boat 

at  this  point.  It  is  said  the  propellers  are 
unable  to  suck  down  floating  debris 
owing  to  the  fact  that  the  chime  piece 
extends  well  under  the  water  line. 
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IS 

UNCLE  SAM 

TURNING 

SOCIALIST? 


By  Gilson  Gardner 


ff'^/iy  has  the  Federal  Government  spent  so  much  money  and  effort  in  rendering  fertile  the  waste 
places  of  the  I Vest?  Mr.  Gardner  asserts  that  the  original  motive  hack  of  the  vast  reclamation 
movement  was  not  one  of  altruism.  He  does  admit,  however,  that  the  results  have  been  excellent. 
Not  only  does  he  declare  that  a  class  of  small  capitalists  have  been  created,  hut  that  a  new  form  of 
govenimcnt  may  be  evolved.  Mr.  Gardner's  point  of  view  is  markedly  unusual.  You  may  agree 
with  him  in  his  conclusions;  more  than  likely,  however,  you  will  not.  Bid  in  any  event,  you  will 
not  attempt  to  deny  the  facts  upon  which  these  conclusions  are  based. — Editor  s  Note. 


CREATING  small  capitalists  is 
an    activity    of    our    Govern- 
ment  which   has   now  had   a 
nine  years'  test. 
The  results  are : 
Fifteen    thousand    families,    worth   on 
an  average  perhaps  $3,000  apiece. 

A  producing  plant  owned  and  operated 
by  these  families  with  a  total  value  of 
approximately  $83,000,000. 

An  annual  product  which  last  year 
amounted  to  $18,000,000,  and  which  will 
increase  yearly. 

Economic  independence  for  approx- 
imately 75,000  persons. 

These  are  the  economic  results  of  the 
Government's  reclamation  work.  There 
are  other  interesting  results,  but  the  most 
interesting  thing  about  the  aiTair  is  its 
unique  character  as  an  experiment  in 
paternalism. 

The  statement  is  literally  true  that  the 
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Government  is  here  engaged  in  creating 
small  capitalists. 

In  no  other  instance  does  the  United 
States  Government  show  interest  in  the 
individual  citizen's  financial  welfare. 
The  Government  does  various  things  for 
its  citizens  as  a  whole  or  in  classes :  as 
when  it  levies  taxes,  carries  mails,  coins 
money,  manages  the  national  functions  of 
war  and  diplomacy,  dredges  water  ways, 
maintains  lighthouses  and  harbors,  looks 
after  defectives,  including  American  In- 
dians, and  locks  up  criminals ;  but  in  all 
these  there  is  no  suggestion  of  interest 
in  the  economic  welfare  of  the  individual. 
The  individual  citizen  may  be  rich  or 
poor  ;  it  is  no  concern  of  the  Government. 
He  may  be  a  wage  earner  or  a  capitalist. 
He  may  produce  or  consume,  be  self- 
supporting  or  dependent,  be  on  fair  ur 
unfair  economic  ground  ;  the  Government 
does   not  care.     Our   system   is   clearly 
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"let-the-individual-alone".  The  govern- 
ment power  is  used,  except  in  this  recla- 
mation proposition,  for  collective  func- 
tions only. 

And  that  is  why  it  is  a  matter  of  so 
much  interest  when  there  is  a  complete 
departure  from  the  collective  policy,  and 
we  have  a  chance  to  take  stock  of  the 
results  of  a  nine  years'  experiment  in 
pure  paternalism. 

In  this  reclamation  business  the  Gov- 
ernment becomes  a  regular  "Little 
Father".  We  here  see  Uncle  Sam  taking 
a  sudden  interest  in  the  very  personal 
problem  of  how  a  man  with  a  family  of 
average  size  is  to  be  able  to  support  him- 
self in  a  fairly  comfortable  way  and  to 
lay  up  a  competence  against  old  age.  To 
the  person  thus  concerned,  the  "Little 
Father"  says : 

"Let  me  assist  you  to  become  a  cap- 
italist. I  will  lend  you  money  without 
interest.  I  will  stake  you  to  enough  to 
make  you  independent.  You  will  have  to 
contribute  your  labor  and  you  ought  to 
have  about  $1,500  to  begin 
with,  but  I  will  attend  to  all 
the  rest  and  I  will  almost 
guarantee  that  at  the 
end  of  ten  years  you 
will  have  enough  to 
live  on  whether  after 
that  you  work  or 
not." 

That    is    not    the     ' 
way  the  official  pub- 
lications of  the  Rec- 
lamation Service  are 
worded,   but   that 
is  substantially  the 
message  they  con- 
vey.    And  that  is 


Homes  Like  This  Now  Dot  Sunnysidf. 

Valley    in   the    Yakima    Project   of 

Washington 

They  represent  the  owners  of  ten-  and 

twenty-acre  orchards. 


the  promise  on  which  the  Government  is 
making  good. 

The  facts  as  usually  told  are  these: 
The  Government  has  constructed  irriga- 
tion works  costing  approximately  $75,- 
000,000,  and  bringing  under  water 
1,160,000  acres  of  what  before  was  arid, 
useless  land.  The  Government  wants 
settlers  for  this  land  and,  in  order  to 
encourage  settlers,  offers  lands  in  farm 
units  of  20,  40,  and  80  acres  at  the  actual 
cost  of  the  work  of  reclamation.  In 
order  to  make  the  proposition  still  more 
attractive  the  settler  is  permitted  to  enter 
and  begin  cultivation  on  the  payment  of 
a  nominal  sum  ranging  from  $3  to  $9  an 
acre,  the  other  payments  being  dis- 
tributed over  a  period  of  ten  years.  No 
interest  is  charged  on  the  deferred  pay- 
ments. 

Why  has  the  Government  gone  into 
this  business  of  building  dams,  and  sys- 
tems of  canals?  It  is  not  for  profit.  The 
Government  does  not  even  get  interest 
on  its  capital.  Nothing  is  charged  for 
the  lands  themselves  and  the 
Government  will  get  back, 
fter  the  10-year  period, 
only  what  it  spent. 
Was  the  purpose  to 
increase  the  output 
of  this  country's  ag- 
ricultural products  ? 
Why  not  cultivate 
some  of  the  neg- 
lected land  in  the 
rain  belt?  The 
United  States  census 
shows  that  the  area 
of  lands  which  could 
have  been,  but  were  not 
cultivated    in    1910    was 


Good  School  Buildings  and  Teachfrs  Co>st  the 

Settler  no  More  Than  Poor  Ones  Do. 
The  centralized  school  plan  takes  care  of  families  scat- 
tered over  a  wide  area. 


The  Home  of  the  President  of  one  of  the  .^^so■ 

ciations  of  Irrigation  F.-\rmers 

By  means  of  co-operative  associations  the  farmers  are 

able  to  pool  their  experience. 
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396,281,000  acres,  or  45  per  cent  of  ihe 
total  farm  area  of  873,729,000  acres. 
Much  land  is  held  by  private  par- 
ties for  speculative  purposes.  If  this 
land  were  reduced  to  cultivation  the 
jjroducts  woukl  be  so  much  greater 
in  value  than  the  paUry  $18.000.0(X)  from 
these  irrigated  farms  that  llie  latter 
would  look  like  a  kitchen  garden.  Besides 
the  United  States  is  not  suffering  from 
lack  of  agricultural  products.  Every  year 
we  export  agricultural  products  valued  at 
$1,106,000,000,  and  this  is  the  surplus 
after  we  have  consumed  products  to  the 
value  of  $7,304,000,000! 

When  one  sees  that  the  new  acreage  is 
in  the  ])roportion  of  1  to  1,000,  and  that 
this  country  is  the  greatest  exporter  of 
food  products  in  the  world,  one  must 
conclude  that  the  Government  was  not 
driven  to  this  ambitious  engineering 
enterprise  by  fear  of  famine. 

Why  then?  If  it  was  not  necessity  nor 
a  desire  for  profit,  there  must  l-,ave  been 
some  more  altruistic  motive.  In  the  de- 
bates which  took  place  in  the  spring  of 
1002,  when  the  hill  was  pending  in  Con- 
gress, m  u  c  h 
w  a  s  s  ai  d 
about 
wanting 


to  "see  the  tlescrl  blossom  like  the  rose." 
I'ut  that,  of  course,  was  rhetoric.  Our 
Senators  and  Members  of  Congress  are 
not  so  poetical  in  their  temperaments  as 
to  wish  to  go  into  expenditures  running 
up  to  $75,000,000  in  order  to  grow  a 
rose  garden  in  a  place  given  over  to  sage 
and  cactus. 

There  was  an  occasional  reference  to 
the  desirability  of  giving'  settlers  an 
ojjportunity  to  secure  homes,  but  '  no 
great  emphasis  was  laid  on  this  argu- 
ment. The  Government  does  not  assist 
cit}  folks  to  secure  homes  and  it  might 
be  difficult  to  explain  this  partiality  for 
the  man  who  makes  his  living  from  the 
ground.  To  have  told  the  truth  would 
not  have  done  at  all.  For  the  truth  was 
this.  Half  a  dozen  railroads  with  ex- 
tensive mileage  in  the  semi-arid  States 
conceived  the  idea  that  their  prosperity 
would  be  enhanced,  if  arid  lands  along 
their  rights  of  way  were  rendered  fertile. 
Settlers  and  products  of  the  farm  feed 
money  into  railroads.  If  the  Govern- 
ment would  do  the  engineering  work, 
using  the  capital  which  had  accumulated 
from  the  sale  of  public  lands  in  these 
States,  new  towns  would  spring  up  on 
their  lines,  worthless  real  estate  would 
become  valuable  and  the  revenues  of  the 
roads  would  be  much  larger.  So  each 
line  chipped  in  $5,000  and  a  $25,000- 
obby  did  the  trick. 
But  see  the  prece- 
;  dent  they 
have       set. 


WHERE  ROSES  BLOOM   THE  WHOLE  YE.AR  ROUND 
Flower  garden  around  the  cottage  of  a  settler  near  Fbocnix,  Arizona.  Salt  River  project. 
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WITH  THE  I'ROSPEKITY  OF  THE  FARMER  COMES  A   DESIRE  FOR  BEAUTIFUL  HOMES 
Rcsidt-ncc  and  cement-lined  irrigating  ditch  on  a  ranch  near  Phoenix,  Arizona,  Salt  River  project. 


For  tlie  first  time  since  we  were  a  nation, 
the  Government  has  begun  to  do  for 
some,  what  the  Socialists  say  the  Gov- 
ernment ought  to  do  for  everybody.  It 
conducts  community  works  at  cost.  It 
supplies  the  workingman  with  the  tools 
of  his  occupation — not  the  plow  and  the 
rake,  but  the  more  important  social  tools 
— the  ditches,  dams,  laterals,  reservoirs, 
head  gates,  and  power  plants,  which  are 
required  for  irrigation  farming.  These 
to  the  farmer  are  what  the  boat  is  to  the 
fisherman,  or  the  loom  to  the  weaver. 
The  Government  does  not  build  boats 
and  sell  them  on  partial  payments  to  the 
would-be  fisherman.  It  docs  not  set  up 
cotton  mills  and  invite  workers  to  come 
in  and  buy  the  mills  at  cost  out  of  the 
products  manufactured.  Yet  the  Govern- 
ment is  doing  exactly  this  service  for 
people  who  are  settling  on  irrigation 
farms. 

With  what  success  ?  On  the  whole  how 

has  paternalism  worked? 

The     material      results     are      readily 

^   summed  up.    There  are  31  projects  con- 

1   structed  or  in  progress.     There  are   13 

1  practically    complete.    A    canal    system, 

I  tributary  to  reservoirs,  has  been  created 

:  which  will  water  1,160,000  acres  of  fer- 

'  tile   land.     Water   has   been   applied   to 

'  831,000   acres.      On   these   acres    15,000 

!  families    have    been    settled,    numbering 

75,000  people.    As  a  result  of  such  set- 


tlement a  population  of  75,000  people  has 
come  together  in  the  irrigation  communi- 
ties. The  total  amount  of  money  used 
by  the  Government  is  $75,000,000.  From 
an  engineering  point  of  view  the  works 
have  been  entirely  free  from  criticism. 
Xo  scandal  or  suggestion  of  graft  has 
arisen  in  connection  with  the  expenditure 
of  this  large  sum.  The  service  never 
has  been  charged  with  furnishing  jobs 
for  political  reasons  to  useless  employes. 
Two  disbursing  officers  and  one  clerk 
have  been  prosecuted  for  dishonesty. 
The  stolen  money — the  total  did  not 
reach  $4,000 — was  reimbursed  to  the 
Government  by  the  bonding  companies 
who  had  insured  the  employes.  The 
service  has  been  three  times  investigated  : 
once  by  a  board  of  army  officers,  and 
twice  by  Senate  Committees.  The  find- 
ings in  each  case  were,  except  in  certain 
small  details,  or  in  matters  where  there 
was  room  for  honest  difference  in  judg- 
ment, that  the  service  was  without  re- 
proach. 

No  argument  against  paternalism  in 
that. 

Looked  at  on  the  human  side  the 
experiment  is  even  more  interesting. 
How  to  make  irrigation  farmers  out  of 
people  who  knew  nothing  at  all  about 
irrigation  or  farming  has  been  the  prob- 
lem presented  to  the  Government.  Not 
one  in  twenty  of  these  settlers  ever  be- 
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Sugar  Bkkts  on  the 

Farm   ok   a    Form i-k 'Post 

Office  Clirk  at  Washington 

He  is  ntiw  one'  ol  thn  most  prnKri'Ssive 

farnuTsin  Ihi-  Huntley  pn.ji'ct  (ilMoniana.    In 

10  tliirtyom-  acres  ui  sui;ar  beets  yielded  liim  i3.17t). 


fore  rail 
a  p  1  i>  \v. 
Tlney  were 
everything  else 
in  the  world  ex- 
cept farmers.  They 
were  locomotive  engineers,  school-teach- 
ers— women  school-teachers  as  well  as 
men — motormen,  clerks,  writers,  store- 
keepers, day  laborers.  There  was  the 
inevitable  per  cent  of  incompetents — 
persons  who  are  predestined  to  make  a 
failure  of  anything  they  imdertake. 
There  were  very  many  without  the  little 
capital  required  to  buy  the  first  cow  or 
to  construct  a  proper  shack.  Tliere  were 
malcontents  and  the  lazy  who  exist  in 
every  community.  All  had  to  be  accepted. 
If  they  complied  with  the  first  simple 
preliminaries  prescribed  by  the  Govern- 
ment, they  had  a  right  to  become  mem- 
bers of  the  Government's  paternal  com- 
munity, and  to  enjoy  all  the  advantages 
oiTered  to  the  best.  Notwithstanding  all 
the  handicaps  of  inexperience  and 
meager  capital,  the  15.000  settlers  on 
these  lands  are  becoming,  or  have  be- 
come, successful  farmers.  The  percent- 
age of  those  who  have  failed  and  been 
obliged  to  give  up  after  making  a  begin- 
ning    is  "so  small  that  it  may  be 

set    down  I as  zero.    On  the 

-/\^  ^.N  Other      hand, 

t  h  e     i  n  - 
stances 


man  or  wage-worker,  once 
toiling  hopelessly  on  a  barely  living  in- 
come^ has  now  become  a  successful 
farmer,  seeing  his  bank  balance  increase 
and  his  lands  yearly  growing  in  value, 
are  so  numerous  that  they  might  be  mul- 
tiplied almost  indefinitely.  Here  is  a 
sample : 

E.  E.  Eiken,  on  the  Huntley,  Wyom- 
ing, Project,  post  office  address,  Osborn, 
has  a  forty-acre  tract  which  he  entered 
July  22,  1907;  was  a  locomotive  engineer 
on  the  Northern  Pacific  Road  at  Livings- 
ton. This  season  he  made  41  entries  at 
the  Montana  State  Fair,  winning  prem- 
iums having  a  total  value  of  $440. 

Eiken  will  have  no  trouble  making  the 
annual  payments  on  his  farm  and,  in 
1917  when  his  final  payment  is  made,  he 
will  have  a  farm  which  would  have  a 
minimum  value  of  $5,000  and  which  as 
a  revenue-producing  proposition  will 
probablv  be  worth  to  him  $10,000.  Mean- 
time he' has  had  a  comfortable  living  for 
himself  and  family  and  has  been  winning 
a  pleasant  and  permanent  home. 

So  far  as  he  is  concerned  government 
paternalism  is  a  success. 

There  are  settlers  less  successful  than 
Eiken  and  there  are  those  who  are  more 
successful,  but,  on  the  whole,  he  is  a  fair 
sample  of  the  15,000. 

Considered  on  the  economic  side,  this 
experiment  shows  several  interesting 
results.  Consider,  for  instance,  what 
your  sensations  would 
be  if  you     „ 


THE  OWNER  OF  THIS  PLACE.  A  FORMER  RESIDENT  OF  NEW  YORK  STATE 
THE  OWNtK  Of  ^^^^^^  ^^^  ^^^  ^.^^^  p^^.^^^  ^j  Montana  he  has  become  an 
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Bungalow  of  an  Ex- 
Lithographer    Who    Is 
Prospering  by  Uncle  Sam's 
Bounty  on  a  Farm   near  Powell. 
Wvo..  Shoshone  Project 


found  yourself  one  of  a  little  community 
owning  its  electric  power  plant  and  privi- 
leged to  use  electricity  at  a  cost  barely  in 
excess  of  the  original  cost  of  coal.  This  is 
true  on  the  Minidoka  Project,  where  elec- 
tricity is  furnished  by  the  Government 
to  municipalities  for  one-half  per  cent 
per  kilowatt,  one-twentieth  of  the  price 
paid  by  people  living  in  Washington. 
D.  C,  which  is  a  good  example  of  ordi- 
nary city  rates.  Electric  power  is  a  by- 
product of  the  irrigation  engineering, 
and  the  by-product  is  to  be  the  property 
of  the  community,  and  will  be  enjoyed 
by  the  indivitluals  of  the  community 
without  having  to  yield  up  a  tribute  of 
profit  to  some  capitalist.  On  many  of 
the  projects  it  will  not  be  long  before 
the  farmers  will  use  electric  power  for 
cooking,  heating  their  houses,  and  run- 
ning trolley  lines,  as  well  as  for  pumping 
water  and  lighting.  On  some  projects 
thev  are  already  doing  so.  If  the  com- 
munity wishes  to  sell  its  surplus  power, 
it  does  so,  as  in  the  Salt  River  Project, 
where  a  mining  company  at  Globe, 
Arizona,  has  just  contracted  to  pay  $300,- 
000  a  year  to  the  settlers  for  current 
developed  at  the  Roosevelt  Dam.  This 
income  reduces  the  cost  of  water  to  each 
settler  on  the  project.  Current  is  sold 
by  the  different  groups  of  settlers  for 
lighting  nearly  a  score  of  towns.  Thus 
the  communities  take  the  place,  to  a  cer- 
tain extent,  of  private  corporations 


r  u  n  - 
ning   pub- 
lic  utility 
works,  and  the 
profits  go  to  the 
local  settlers  rather 
than   to  nonresident   speculative  capital- 
ists. 

This  might  be  regarded  as  another 
point  in  favor  of  the  paternalistic  project. 

In  working  out  problems  in  co-opera- 
tion and  practical  democracy,  these  irri- 
gation communities  are  the  latest  thing 
in  political  evolution.  Here  every  com- 
munity will  own  and  operate  its  chief 
public  utility.  These  utilities  are  worth 
from  one  to  $15,000,000  apiece.  Each 
utility  will  have  producing  capacity  equal 
to  its  own  value  yearly,  and  yet  these 
enterprises  will  not  be  managed  by  the 
wizards  of  high  finance,  who  are  pre- 
sumed to  know  so  much  more  than  the 
common  people,  but  by  the  common  peo- 
ple themselves.  The  dwellers  on  each 
project  are,  or  soon  will  be,  organized 
into  what  are  known  as  "water  users 
associations".  These  associations  are 
models  of  corporate  democracy.  They 
are  incorporated  and  issue  stock,  but  no 
person  can  hold  more  stock  than  he  owns 
land   and,   as   his   ownership   of   land   is 


TRIED  CANADA,  AND  THEN  CAME  BACK  TO  THE  WEST  OF  HIS  OWN  COUNTRY 
"economic  monarch  in  his  own  httle  economic  Icingdom." 
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limited  to  wliat  he  cultivates  and  is  never 
ill  excess  of  160  acres,  there  is  no  chance 
for  a  few  persons  to  corral  the  stock  and 
dominate  the  corporation.  The  majority 
rules.  Drawn  together  by  community 
interest  the  settlers  meet  in  the  Water 
Users  Building-  (one  project  has  a 
$75,000  hall)  and  decide  questions  of 
pohcy  and  administration. 

The  advantage  of  community  action  is 
quickly  learned  and  the  result  is  seen  in 
the  formation  of  co-operative  associa- 
tions for  marketing'  crops  and  for  storing 
and  transjiorting-  of  both  fruit  and  vege- 
tables. 

The  experiment  has  succeeded,  then, 
in  several  ways.  It  has  been  a  success 
as  an  engineering  project,  as  a  demon- 
stration of  what  the  Federal  Government 
can  do  in  efficient  and  hopest  administra- 
tion on  a  large  scale,  as  an  aid  to  the 
individual  seeking'  economic  independ- 
ence, as  a  means  for  reducing-  the  cost 
of  public  utilities,  and  as  a  -training- 
school  in  democracy  and  co-operative 
management. 

Of  course,  there  are  complaints.  It 
would  be  in-ipossible  that  there  should  not 
be.  When  13,000  families  are  brought 
together  and  set  to  the  new  task  of  dig- 
ging a  living  out  of  the  ground,  there 
will  be  so-ne  who  will  be  dissatisfied. 
.Some  complain  that  Uncle  Sam  is  a  hard- 
landlord.  They  say  he  ought  to  ren-iit 
the  deferred  payments,  perhaps  forgive 
them  entirely.  There  are  those  who 
clamor  to  Congress  to  pass  a  law  pro- 
viding that  this  be  done.  Having  had 
the  path  smoothed  for  them  to  this 
extent,  they  would  like  the  Government 
to  present  them  with  the  irrigation  farm 
as  a  free  gift.  Senator  Borah  of  Idaho, 
who  is  not  a  friend  of  conservation,  but 


is  willing  to  stir  up  discontent,  has  even 
introduced  a  bill  for  this  purpose. 

There  are  many  settlers  who  want  to 
speculate  in  the  unearned  values.  They 
want  to  run  a  barber  shop  with  one  hand 
and  an  irrigali(jn  farm  with  the  other, 
and  when  they  cannot  make  both  pay 
they  blamj  the  Government.  They  want 
a  chance  to  take  up  land  and  sell  it  out 
after  a  little  while  at  a  profit.  The  result 
is  that  many  of  the  farms  are  not  worketl 
to  their  capacity.  The  success  of  the 
farmer  is  premised  on  the  assumption 
that  he  work  the  farm  himself  to  its 
cajiacity. 

Those  who  complain  are  apt  to  make 
more  noise  than  those  who  go  on  with 
their  work  and  are  fairly  well  satisfied. 
It  is  safe  to  say  that  ninety  per  cent  of 
the  settlers  are  quite  content  with  their 
bargain.  They  see  the  poorer  engineer- 
ing works  of  the  privately  promoted 
enterprises  and  see  the  difficulties  over 
water  rights,  or  the  scarcity  of  water 
resulting  from  poor  engineering  esti- 
mates, and  the  perpetual  landlordism  of 
those  enterprises,  and  they  are  content 
with  being  parts  of  the  Government's 
plan,  which  at  the  end  of  ten  years  makes 
them  co-operative  owners  of  the  whole 
property,  cutting  out  rent,  water  charge, 
interest,  and  everything  except  the  cost 
of  maintenance. 

Practically  all  are  making  enough  from 
the  ground  to  meet  the  payments  on  the 
land  and  at  the  end  of  the  ten-year  period 
they  will  be  capitalists.  Nobody  can  dis- 
charge them,  nobody  can  frighten  theni 
with  threats  of  hard  times  or  panic, 
nobody  can  push  them  over  the  brink 
of  hunger,  cold,  or  exposure.  They  will 
be  economic  monarchs  in  their  little  eco- 
nomic kingdoms. 


In  a  yacht  race  a  skillful  sailor  can  take  the  ts.nnd  out  of  his 
adversary's  sails.  Jules  Vcdrines,  the  famous  French  aviator, 
asserts  that  in  time  of  zvar  he  could  ivrcck  a  slozccr  aeroplane 
belonging  to  the  foe  by  simply  sicecping  past  him  a  hundred  or 
more  feet  azvay.  In  a  strong  article  in  the  July  TECHNICAL 
WORLD,  Robert  G.  Skerrett  tells  of  the  remarkable  invention 
of  Mr.  Elmer  A.  Sperry  that  zinll  enable  aeroplanes  to  maintain 
their  equilibrium  under  nearly  all  conditions. 


Miss  Julia  Lath 
Director  ofthe 
States  Children 


The    High    Percent- 
age OF  Infant  Mortal- 
ity IS  Her  Bugbear 


CENSUS    TO    SAVE    THE    BABIES 

By 
H.    G.    ENRIGHT 


The  lack  of  knowledge  oj"  how  to  care  for  infants  is  one  of  the  great  evils  that  require  a  remedy. 
But  we  have  too  evidently  believed  it  was  the  individual' s  and  not  the  public's  business  to  set  right  the 
wrong.  This  vital  matter,  however,  ought  to  be  more  the  concern  of  the  nation  than  even  tariff  or 
banking  reforms,  and  the  Federal  Government  at  last  has  taken  a  hand.  Under  the  supervision  of 
Miss  Julia  Lathrop,  Director  ofthe  Children  s  Bureau,  a  tremendous  work  'will  soon  be  going  on 
that  will  have  for  its  aim  the  securing  of  hygienic  conditions  for  the  helpless  infant.  It  is  a  work 
in  which  every  citizen  can  aid  and  this  article  by  Mr.  Enright  will  tell  you  how  you  can  do  your 
part. — Editor  s  Note. 


OXE  hundred  and  fifty  thousand 
i  murders  are  going  to  be  coni- 
I  mitted  in  the  United  States 
*  during  the  year  1913,  and  the 
law  is  going  to  take  no  cog- 
nizance uf  the  matter."  Worst  of  all, 
these  victims  will  be  the  most  helpless 
and  pitiful  of  our  citizens.  This  slaugh- 
ter is  not  peculiar  to  the  year  1913:  it 
has  been  going  on  from  time  immemorial. 
It  is  not  a  deliberate  thing,  but  it  might 


just  as  well  be.  It  is  due  to  ignorance, 
stupidity,  and  neglect.  Government  sta- 
tistics show  that  the  mortality  of  infants 
under  one  year  of  age,  in  this  great 
enlightened  land,  is  not  less  than  three 
hundred  thousand  every  twelvemonth 
and  that  exactly  half  of  these  deaths  are 
unnecessary.  That  is  the  murder  on  a 
vast  scale  which  we  as  a  nation  are 
guilty  of. 

But  a  change  is  coming  shortly,  if  the 
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Scientific  Feeding  for  the  Baby 

intelligent  will  only  be  on  tlie  alert  to 
give  their  very  necessary  aid.  Miss  Julia 
Lathrop,  Director  of  the 
Federal  Government's  Chil- 
dren's Bureau,  has  been  en- 
trusted by  the  national 
authorities  with  conducting 
the  vast  plan  of  finding  out 
why  all  this  is  so,  why  toda\- 
the  chances  of  life  with  a 
young  baby  are  only  even  with  those  of 
death. 

The  United  States  is  not  the  only  land 
at  which  the  finger  of  shame  may  be 
pointed :  no,  not  by  any  means !  The 
entire  civilized  world  is  equally  at  fault. 
The  annual  massacre  of  the  innocents  is 
placed  at  the  appalling  figures  of  some 
three  million  two  hundred  thousand. 
But,  if  we  continue  to  claim  a  place  in 
the  vanguard  of  civilization,  we  ought  to 
show  a  culpable  world  how  to  minimize 
this  tremendous  loss. 

Today,  when  a  scientific  investigation 
of  anything  is  begun,  reports  in  the  form 
of  fig'.ires  are  usually  demanded  as  a 
basis  for  drawing  conclusions.     That  is 


the  method  Miss  Lathrop  is  adopting. 
I-'ederal  a])propriation  has  been  made  for 
the  purpose.  It  is  still  partly  problem- 
atical as  to  which  cities  will  be  selected 
for  starting  this  tremendous  campaign, 
but  local  conditions  will  largely  influence 
the  final  decision  in  the  matter. 

\\'ork  will  probably  be  begun  in  those 
parts  of  the  country  where  there  exists 
an  adequate  compulsory  birth-registra- 
tion law.  Now,  there  are  really  few 
States  that  can  boast  of  being  in  the 
favored  class.  In  this  law-breaking  age, 
statutes  requiring  an  official  registration 
of  every  visit  made  by  the  stork  are  no 
niore  respected  than  any  others.  New 
York  City,  the  progressive  States  of 
Pennsylvania  and  ^Michigan,  and  practic- 
ally every  New  England  State  can 
qualify.  Therefore,  this  is  the  territory 
that  will  first  be  exploited.  Agents  will 
be  sent  from  house  to  house,  and  it  is 
expected  that  there  will  be  hearty  co- 
operation and  support  on  the  part  of  the 
parents  in  this  great  work. 

Such  questions  will  be  asked  as  will 
show  what  the  home  conditions  are, 
whether  or  not  the  child  is  bottle  fed, 
how  it  is  dressed,  na- 
tionality of  parents, 
family  income,  a  brief 
account  of  the  previous 
life  'f  the  parents,  etc. 
"We    have    dealt    only 


Their  H.^ppv  Robust  .Ap- 
PEAR.^NCE  Shows  That 
They  Were  Reared 
Under  RightCondi 
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What  Shall  We  Do  to  Be  SAVEof" 


too  long  with 
statistics  of 
death,"  Miss 
Lat  h  r  op  as- 
serts, "now  let 
us  consider 
statist  ics  of 
birth  and  life 
and  living." 

Only  chil- 
dren up  to  one 
year  of  age  will 
be  considered 
in  this  tabula- 
tion. From  the 
fairly  accurate 
birth  -  registra- 
tion records  a 
complete  list  of 
all  infants  of 
the  required 
age  can,  of 
course,  be  ob- 
tained. The 
history  of  the 
child  will  then 
be  put  on  rec- 
ord. If  it  is 
dead,  and  the 
chances,  as  have  been  pointed  out,  are 
equal  for  sucli  a  contingency,  the  cause 


How  A'ot  10  Obtai.n  the  Children's  Milk 


Watch  the  light  flash! 

AT  EVERY  FLASH 

A  BABY  DIE 

Somewhere  10  the  Civilized  World. 


One  every    10  seconds 
360       G'^Bry  hour 
8640    every  day 
3053600    every  yean 

ONE  HALF  OF  THIS  LOSS 

Is  Preventable 


Thjs    blGN.    WITH    AN     ELECTRIC     Bui.B     FLASHING      AT 

lENSECOND  Intervals.  Attracted  Much  ."Attention 
AT  the  Recent  Hygiene  Exhibition  in  Washington 


of  death  will  be 
returned. 

Now  from  all 
these  various 
tabloid  biogra- 
phies it  can  be 
deduced  which 
conditions  are 
most  inimical 
to  the  welfare 
of  the  child, 
and  which  are 
productive  of 
health.  The 
question  of 
diet,  the  most 
vital  one  to  be 
considered  in 
the  rearing  of 
children,  will, 
it  is  expected, 
have  an  i  m- 
mense  amount 
of  valuable 
light  thrown 
upon  it. 

The  relation 
of  birth  to 
death  rate  may 
also  be  thoroughly  worked  out.  In  New 
Zealand,  where,  until  recently,  at  least, 
labor  conditions  have  been  superior  to 
those  of  most  other  lands,  the  death  rate 
of  those  under  one  year  is  but  sixty-eight 
to  the  thousand.  It  is  more  than  a  coinci- 
dence, that,  by  way  of  contrast,  the 
unhappy  factory  cities  of  Lawrence  and 
l-'all  River,  Massachusetts,  show  a  re- 
spective death  rate  of  one  hundred  and 
seventy-two  and  one  hundred  and  ninety 
to  the  thousand. 

In  too  many  instances  babies  are  not 
reared  but  are  permitted  to  tumble  up. 
After  the  infant  is  weaned,  the  ignorant 
parent  believes  that  it  is  fully  qualified 
to  struggle  with  the  sort  of  ill-balanced 
and  hard-to-digest  diet  which  its  seniors 
reduce  their  efficiency  upon.  It  is  de- 
clared to  be  by  no  means  uncommon  for 
social  settlement  workers  to  find,  for 
instance,  that  year-old  babies  are  fed  raw 
bananas.  And  yet  there  are  physicians 
who  maintain  that  there  is  no  stomach, 
not  even  that  of  a  healthy  grownup, 
which  is  capable  of  completely  digesting 
this  substantial  species  of  fruit.  Cucum- 
bers,   sauerkraut,    boiled    cabbage,    even 
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The  XJp-to-Date  Mother  Avoids  Tasting  the  Milk 
From  Her  Baby's  Bottle 


whiskey  and  beer,  are  said  to  be  some- 
times tendered  unfortunate  little  wretches 
as  nourishment  by  the  ultra  ignorant. 
No  wonder  colic  and  convulsions  follow. 
Flies,  milk  contaminated  by  dirty  feed- 
ing bottles,  foul  air,  irregular  feeding, 
and  sheer  neglect  are  all  contributory 
causes  to  our  enormous  infant  mortality. 
Even  cow's  milk,  though  it  be  of  the 
purest  sort,  literally  may  bring  starva- 
tion to  the  child.  This  is  particularly 
true  of  the  rich  fluid  of  the  Jersey.  The 
fat    tjlobules    form,    sometimes,    an    oilv 
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lining  in  the  .stomach,  thereby  prohibiting 
digestion  and  the  resulting  assimilation 
of  the  milk.  When  under  the  best  of 
circumstances  apparently  wholesome 
foods  so  readily  derange  the  little  digest- 
ive ap])aratus,  the  average  conditions  that 
confront  the  hapless  child  surely  are 
appalling. 

In  view  of  the  magnitude  of  the  re- 
cent disclosures  of  infant  mortality,  it 
becomes  impossible  to  overestimate  the 
importance  of  the  subject  of  scientific 
feeding.  Furthermore,  when  all  is  said 
and  done,  the  fact  should  not  be  over- 
looked that  Nature  provides  the  most 
scientific  of  all  methods. 

In  the  matter  of  child  welfare  the  State 
of  Iowa  took  a  pioneer  step  when  she  in- 
augurated, two  years  ago,  a  babies'  health 
contest.  Other  States  have  since  fallen 
into  line  and,  through  arousing  a  com- 
petitive interest,  are  accomplishing  indi- 
rectly the  desired  end. 

The  work  of  the  government  bureau, 
however,  is  the  first  comprehensive  at- 
tempt that  has  been  made  to  supersede 
statistics  of  death  with  those  of  life. 
Through  the  dissemination  of  these  re- 
sults it  is  hoped  that  certain  principles 
vital  to  the  care  of  infants  will  become  a 
matter  of  common  propert}'.  With  such 
knowledge  put  to  general  application  we 
may  look  to  see  a  baby's  chance  of  living 
advance  beyond  the  startling  fifty  per 
cent  basis. 

The  government  experts  in  the  sug- 
gested census  do  not.  of  course,  expect 
to  supersede  local  action.  The  purpose 
is  to  work  hand  in  hand  with  the  city 
and  state  authorities  wherever  this  aid 
can  be  obtained.  Further,  it  is  fully  ex- 
pected that  local  sentiment  in  the  matter 
may  be  so  crystallized  that  independent 
action  to  carry  out  the  remedies  proposed 
by  the  government  experts  will  be  taken 
bv  the  various  communities. 
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A   FIRE  ENGINE   OK  THE   FOREST 
This  horsc-iind-man  equipment  presents  another  phase  of  "conservation" 


FIRE  ENGINES  OF  THE 
FOREST 

'X'lIIS  picture  shows  one  of  the  guar- 
•*•  dians  of  one  of  Uncle  Sam's  one 
hundred  and  fifty-nine  National  Forests 
going  into  action  against  his  natural 
enemy — the  fire  demon.  He  is  ably 
assisted  by  his  equine  coworker.  This 
horse-and-man  equipment  represents  the 
last  word  in  forest  fire-fighting  appa- 
ratus. 

Men  and  horses  are  located  at  con- 
venient points  throughout  the  section  to 
be  protected  and  are  used  in  conjunction 
with  an  improved  signal  system  now 
being  installed. 

On  the  back  of  the  horse  are  twin 
tanks  of  carbonic  acid  gas  and  water 
which,  when  properly  mixed,  are  calcu- 
lated to  discourage  the  most  persistent 
of  fires.  The  ranger  is  invariably  clad 
in  the  most  noncombustible  materials 
obtainable  and  carries  in  addition  an 
asbestos  shield  which  protects  the  upper 
part  of  his  body,  and  is  fitted  with  an 
isinglass  porthole.    This,  being  a  noncon- 


ductor of  heat,  enables  the  worker  to 
fight  the  flames  at  close  quarters  without 
danarer  to  himself. 


EFFECT  OF  INSECT  PESTS 

IT  is  a  fact  not  generally  known  that  at 
^  least  one-tenth  of  the  total  agricultural 
products  of  the  United  States  is  annually 
destroyed  by  injurious  insects.  Three 
hundred  million  dollars  has  been  consid- 
ered a  conservative  estimate  of  the  an- 
nual loss  sustained  each  year  from  this 
cause.  The  Bureau  of  Statistics  records 
nearly  twenty  million  dollars  for  the 
State  of  Indiana  alone. 

By  means  of  the  proper  application  of 
remedies  at  the  right  time,  a  large  por- 
tion of  this  loss  may  be  avoided.  It  is 
the  business  of  the  Government  Ento- 
mological Department  to  provide  infor- 
mation concerning  these  remedies,  and 
those  who  are  confronted  by  the  problem 
should  avail  themselves  of  this  aid  to- 
wards its  solution. 
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The  CljoA  Thk  Karluk 

ICEBERGS  HAVE  NO  TERROR  FOR  THESE  VESSELS 


TWO  ARCTIC  CRAFT 

'T'HE  accompanying;  illustrations  show 
■*■  two  boats  constructed  for  Arctic 
t  xplorations. 

The  Gjoa  is  the  sturdy  little  vessel  on 
which  Captain  Roald  Amundsen  and  six 
companions  negotiated  the  only  trip  ever 
made  through  the  Northwest  Passage, 
the  goal  of  the  Cabots.  She  is  now 
beached  in  Golden  Gate  Park  at  the  en- 
trance to  San  Francisco  Bay,  where  she 
is  the  daily  object  of  the  homage  of 
thousands  of  visitors. 

The  work  her  commander  did  in  deter- 
mining the  location  of  the  North  mag- 
netic pole  and  in  charting  the  Arctic  will 
be  supplemented  by  the  expedition  of  the 
Karluk,    now    outfitting.    This    248-ton 


House-Moving  in  Central  .\merica 


Steam  whaler  is  the  vessel  which  will 
take  Vilhjalmur  Stefansson  and  his 
party  of  eight  or  ten  scientists  to  the  top 
of  the  world  this  summer  to  explore  a 
million  square  miles  of  snow  and  ice  of 
Siberia  and  North  America.  She  will  be 
barkentine-rigged,  thus  allowing  her  to 
use  her  sails  in  the  open  sea,  reserving 
her  forty-horsepower  steam  engine  for 
close  maneuvering. 

The  Canadian  Government  is  to  defray 
the  cost  of  the  expedition,  and  the  Karluk 
will  fly  the  British  t^ag.  The  party  hopes 
to  accomplish  much  in  a  scientific  way. 

HOUSE-MOVING    IN  CENTRAL 
AMERICA 

HTHE  lighter  supplanted  the 
*•  roller  in  moving  this  house 
at  Boca  Del  Toro  in  the  Republic 
of  Panama.  The  two-story  house 
of  forty-nine  by  sixty  feet  was 
jacked  up  and  moved  onto  a 
large  lighter  and  then  towed  by 
launches  two  miles  across  a 
lagoon,  where  it  was  put  upon 
foundations  previously  prepared. 
The  work  was  accomplished 
without  a  hitch,  a  somewhat  ex- 
traordinary proceeding  in  the 
face  of  the  facts  that  the  labor 
was  unintelligent  and  could 
hardlv  be  trusted  if  unwatched. 
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NEW  ARMORY  FOR  STATE 
UNIVERSITY 

'T'HE  military  department  of  the  Uni- 
•*•  versity  of  Illinois  has  outgrown  its 
quarters.  The  present  armory  has  for 
many  years  been  inadequate  to  meet  the 
needs  of  a  constantly  growing  regiment 
which  now  numbers  over  twelve  hundred 
members.  The  new  armory,  now  in  the 
course  of  construction,  to  be  known  as 
"The  Barracks",  is  shown  herewith. 

When  finished  it  will  be  the  largest 
building  in  the  world  with  a  self-support- 
ing roof.  Its  dimensions  are :  four  hun- 
dred feet  in  length,  two  hundred  feet  in 
width,  and  ninety  feet  in  height.  Each 
arch  weighs  thirty-eight  tons. 

The  building  is  expected  to  prove  a 
great  aid  in  the  matter  of  indoor  bat- 
talion drills.  It  is  to  be  temporarily  fin- 
ished with  a  dirt  floor  and  can  therefore 
be  used  for  baseball  practice  during  the 
winter  months. 


THE  LAND  OF  NO  ROADS 

■yHERE  is  a  region — the  Olympic 
Peninsula,  Washington — where 
pioneers  are  confronted  by  the  odd  ob- 
stacle of  lacking  even  the  familiar  log- 
ging road.  This  region  lies  between 
Cape  Flattery  and  Grays  Harbor ;  with 
the  exception  of  a  state  aid  road  between 
Grays  Harbor  and  Moclips,  it  is  un- 
broken by  even  a  trail. 

The  Pacific  Ocean  has  sought  fe  over- 
come this  deficiency  by  providing  a  high- 


CONSTRUCTION   OF  UNIVERSITY  OF    ILLINOIS   .'VrMORY 

Under  Way 

way  that  would  put  to  shame  many  a  city 
boulevard.  In  the  hard  sand  beaches  th^e 
frontiersmen  have  roads  that  will  bear 
a  wagon  tire  and  leave  scarcely  a  track, 
at  the  same  time  being  resilient  to  the 
horse's  hoofs.  The  animals  are  usually 
left  unshod  in  order  that  they  may  travel 
the  sand  without  sinking  into  it.  For 
them  the  sea  has  no  terrors,  and  it  is  no 
uncommon  sight  to  see  a  farmer  driving 
to  town  with  the  surf  surging  about  his 
horses'  legs  and  the  waves  breaking  into 
the  wagon  box. 

"When  we  go  for  a  drive  down  here," 
said  a  Moclips  livery  man,  "we  take 
along  a  compass  and  an  anchor.  There 
has  been  some  talk  of  licensing  the  num- 
ber of  passengers  my  rig  can  carry  and 
making  me  take  life  preservers  for  all." 

"Surf-riding"  has  become  the  accepted 
mode  of  travel  in  this  land  of  no  roads, 
whose  exploitation  is  at  present  in  an 
embryonic  stage. 


•■SURF-RIDING"  TO  TOWN 
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CLASS  IN  TABLE  ETIQUETTE 


TEACHING  TABLE  MANNERS 

A  COURSE  in  table  etiquette  for  young 
**■  men,  tried  out  as  a  sort  of  experi- 
ment at  the  Kansas  Agricultural  College 
two  years  ago,  proved  so  valuable  that 
it  is  novif  a  part  of  the  regular  spring 
term  work  for  seniors.  This  spring  more 
than  one  hundred  young  men  were 
taking  the  instruction  in  carving 
serving,  and  in  the  proper 
use  of  knives,  forks,  and 
spoons.  Four  sit  at  a 
table  —  one  an  in 
structor,  who  is  al- 
ways the  hostess. 
The  young  men 
must  take  turns 
at  playing  host 
and  they  learn 
to  act  this  part 
gracefully  at 
formal  and  in- 
formal dinners 
and  luncheons. 

The  instructor 
teaches  by  exam 
pie.     Whatever  she 
does  is  exactly  right. 
It's    easy    enough     tu 
learn  the  proper  use  of  the 
silverware,   the   bread   plate 
and    butter    dish,    the    finger 
bowl,   and  the  other   niceties 
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oi  correct  dining,  by  watching  the  in- 
structor. Thus,  there  is  no  necessity  for 
embarrassing  corrections,  and  verbal  in- 
structions are  given  only  when  requested. 

WOMAN  RAILWAY  DIRECTOR 

A 


Feminine  Captain  of  In- 
dustry 


N     English     railway     has     a 
woman    on    its   board    of   di- 
rectors— tiie     Honorable 
Elaine  Jenkins,  and  at  a 
recent      meeting      she 
was      re-elected      as 
a    director    of   the 
S  w  a  n  s  e  a     and 
Mumbles      Rail- 
way. 

She    is    an    en- 
thusiastic board 
member,     a  n  d 
never  misses  a 
meeting.    In  the 
discussion   of 
important    reso- 
lutions   she    fig- 
ures prominently, 
and  she  herself  pro- 
poses      many       new 
measures.     In  a  coun- 
try   where    financial    af- 
fairs are  so  largely  handled 
by  men,  it  is  indeed  unusual 
to  find  a  woman  of  this  type. 


NEW  BEAM  TRAWL 

■yjf/HILE  there  has  been  much  opposi- 
"  tion  along  the  seacoast  to  beam 
trawling,  or  the  practice  of  scooping  lish 
up  from  the  bottom  in  huge  netfuls,  the 
rigs  complained  of  have  been  miniatures 
as  compared  with  this  trawl,  which  was 
built  at  Newport,  Rhode  Island,  and  re- 
quired a  large  steamer  to  operate  it. 

The  spreader  had  to  be  truss-built  to 
give  it  the  necessar}-  stability.  The  run- 
ners to  keep  the  spreader  off  bottom  were 
of  heavy  iron  and  of  such  size  that  a  tall 
man  could  stand  erect  in  the  triangular 
form  of  each  runner.  In  the  making  no 
stone  was  left  unturned  to  give  it  the 
great  strength  that  sweeping  the 
bottom  for  a  few  tons  of 
fish  would  demand  of  it 
and  yet  the  enormous 
size  was  the  cause  of 
its  failure.  It  over 
turned  rocks  an( 
even  broke  them 
off.  but  after  a  little 
became  a  wreck 
itself,  because,  in 
spite  of  its  strength, 


A    TkAW  L  I-OK    Fl^HlN'i   UN   A   L,AKGK  SCALE 

its  great  reach  included  so  many  obstruc- 
tions that  it  could  not  stand  the  strain 
put  upon  it. 

Beam    trawling    on    such    a 
large   scale   having   failed, 
the  device  was  relegated 
to   the   junk   heap   and 
smaller  trawls  are  still 
used    as    the    more 
profitable.    The 
wholesale  method  of 
catching   fish    is   an 
evil    demanding   at- 
tention. 


A   CAMl^ 


BED  OF  GERMAN  INVENTION.    IT  CAN   BE   USED    FOLDED  AS  A  SEAT 
It  was  designed  by  a  student  in  the  Marino  Preparatory  School  in  Berlin. 
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PANAMA   CANAL  A   MECCA   FUR   TOURISTS 


TOURING  THE  ISTHMUS 

'T'HE  days  when  the  Canal  zone  was 
•*•  avoided  as  a  fever  camp  have  passed, 
and  Panama  has  now  become  in  literal 
truth  a  resort  for  tourists,  great  numbers 
of  whom  are  being  carried  to  the  Isthmus 
by  every  steamer,  to  see  the  country  and 
the  Canal.  Most  of  them  are  Americans. 
It  is  estimated  that  the  recent  dry  season 
brought  fifteen  thousand  sight-seers. 

The  accom- 
panying photo- 
graph shows  a 
crowd  of  tour- 
ists from  the 
cruising  steam- 
er Lanrentic 
viewing  the 
Culebra  Cut  at 
its  deepest 
point,  and  the 
numerous 
shdes  that  have 
developed  in 
that  vicinity. 
The  numerous 
umbrellas  are 
sunshades. 


■Mill    1  ^-JW^y^r»iaft-^-»3^ 
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A    HOME-MADE    IRRIGATION 
SYSTEM 

"T'HE  thrifty  farmer  need  not  spend  his 
•'■  money  for  an  irrigation  plant — not 
if  he  possesses  ingenuity  and  a  little  me- 
chanical skill.  It  is  an  easy  matter  to 
build  a  crude  paddle-wheel,  with  buckets 
fastened  to  each  paddle,  and  to  mount 
this  on  an  axle  in  the  midst  of  a  running 
stream.    The  force  of  the  running  water 

fills  the  buckets 
automatically 
and  drives  the 
wheel  around 
so  that  the 
buckets  of  each 
paddle  fill  as 
they  are  sub- 
merged. In  the 
same  way  the 
buckets  empty 
themselves  at 
the  highest  ele- 
vation in  the 
circle.  The 
water  is  poured 
into  a  hopper, 
and     from 


HomeMadf.  Water  Wheel  for  Irrigation  Purposes 
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REMARKABLE  TRANSPORT  OF  A  LOCOMOTIVE 
Twelve  teams  hauled  this  locomotive  over  thirty  miles  of  mountain  roads. 


thence  it  runs  in  a  trough  to  the  various 
ditches  in  the  field  to  be  watered.  The 
water  wheel  may  be  moved  up  and  down 
stream  as  found  necessary,  or  several 
may  be  built  and  kept  in  operation,  if 
moving  is  objectionable. 

An  irrigation  plant  of  this  kind  can 
be  very  economically  constructed — at  the 
very  most  the  cost  is  inconsiderable,  com- 
pared with  more  elaborate  affairs.  Of 
course  a  running  stream  is  necessary  for 
an  apparatus  of  this  kind. 

SPARING  A  TREE 

PINCINXATI'S  Department  of  For- 
^^  estry,  and  not  George  P.  Morris, 
author  of  "Woodman  Spare  That  Tree", 
is  responsible  for  saving  the  life  of  this 
tree.  Through  the  influence  of  this  body 
the  "Queen  City"  has  developed  consid- 
erable respect  for  its  trees. 

Accordingly,  when  it  became  necessary 
to  construct  a  flight  of  steps  at  a  hillside 
location  occupied  by  the  tree  in  question, 
its  right  of  previous  claim  to  the  site  was 
respected. 

HAULING  A  LOCOMOTIVE  BY 

TEAM 

A  TEAAI  of  twenty-four  horses  and 
mules  was  recently  used  to  transport 
a  small  locomotive  for  mine  use,  from 
Winkelman,  Arizona,  to  a  copper  mining 
camp,  a  distance  of  about  thirty  miles, 
part  of  which  was  over  very  steep  moun- 
tain roads. 

The  locomotive  was  loaded  upon  two 
trucks  and  firmly  secured — the  timbers 
on  which  the  locomotive  rested  being 
adjusted  in  such  a  way  as  to  allow  flexi- 
bility of  the  trucks  at  turns.  A  system 
of  extra  brakes  was  also  provided  and 


twenty  stout  draft  animals  were  hitched 
in  front.  In  addition  to  the  teams  that 
pulled,  four  mules  ,vere  required  to  push 
the  truck,  and  this  unusual  plan  was  car- 
ried out  by  attaching  a  long  steel  T-rail 
to  the  back  of  the  rear  truck,  extending 
it  far  enough  behind  so  that  the  two  pairs 
of  animals  could  exert  their  force  on  it. 
They  were  hitched  to  the  rear  end  of  the 
rail,  as  it  was  found  more  practical  to 
guide  a  team  thus  divided. 


How  Cincinnati  Tractices  "Conservation" 


fitV 


BOILEK  HOUSE  AND   DUMPING  TRESTLE    AT    GEBO.  WHERE  THE    FEDERAL  GOVERNMENT  IS 

LEASING  A  COAL  MINE 


GOVERNMENT    BECOMES    A    LANDLORD 


By 
RENE     BACHE 


THE  Federal  Government  is 
trying  a  brand-new  experi- 
ment. It  has  leased  a  coal 
mine  to  some  men  out  in 
Wyoming  for  a  term  of  years 
on  a  royalty  basis.  It  is  national  prop- 
erty, of  course,  but  the  lessees  operate 
it,  and  the  Bureau  of  Mines  supervises 
the  whole  business,  seeing  that  waste  is 
prevented  and  the  safety  of  the  workers 
assured. 

The  mine  in  question,  known  as  the 
Owl  Creek  Mine,  had  been  worked  for 
several  years  by  a  private  concern.  It  is 
located  in  Big  Horn  Cotmty,  Wyoming, 
and  one  may  judge  of  the  importance  of 
the  deposit  from  the  fact  that  already 
something  like  half  a  million  tons  of  coal 
have  been  taken  out. 

A  suspicion  arose  some  time  ago  that 
the  entries  covering  the  land  had  not 
been  projierly  made,  and  on  the  third 
day  of  January,  1912,  they  were  formally 
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declared  illegal  and  void  by  a  decision  of 
the  Department  of  the  Interior. 

It  was  then  that  A.  H.  Peterson,  Sec- 
retary of  the  local  miners'  union  at  Gebo 
(where  the  mine  is  located),  wrote  to 
Washington,  asking  for  help.  He  called 
attention  to  the  fact  that  several  hundred 
people  were  entirely  dependent  on  the 
mines  for  a  living,  and  that  it  was  the 
sole  source  of  fuel  supply  for  a  consider- 
able territory.  To  shut  down  the  works 
would  cause  great  hardship. 

This  appeal  led  to  the  introduction  in 
the  Senate  of  a  joint  resolution,  which, 
being  approved  b}'  President  Taft  on  the 
first  day  of  last  August,  authorized  the 
then  Secretary  of  the  Interior,  Walter  L. 
Fisher,  to  allow  the  mining  of  coal  to  go 
on,  under  lease  of  the  propertj^  from  the 
Government.  The  lease  signed  August 
29,  1912,  is  for  ten  years,  with  right  of 
renewal  for  five-year  terms  up  to  a  total 
of    thirty   years.      It    requires    the    Owl 


GOXERNMENT    BECOMES    A   LANDLURD 
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Creek  Company  to  pay  a  royalty  of  six 
and  a  half  cents  a  ton  on  all  the  coal 
taken  out  during'  the  first  five  years,  and 
eight  cents  a  ton  for  the  second  five 
years ;  the  amount  per  ton  to  be  fixed 
thereafter  by  the  Secretary  of  the  In- 
terior at  the  beginning  of  each  five-year 
term. 

Incidentally,  the  lessees  agree  to  com- 
ply with  all  rules  having  in  view  the 
safety  and  health  of  the  miners  and  other 
employes,  which  may  be  promulgated 
by  the  Secretary  of  the  Interior.  Thus 
at  the  present  time  the  operation  of  the 
mine  is  subject  to  the  inspection  and 
direction  of  the  Bureau  of  Mines,  whicli 
is  thereby  provided  with  the  first  oppor- 
tunity it  has  ever  had  to  run  a  first-class 
coal  mine  to  suit  itself  and  in  accordance 
with  what  it  regards  as  the  most  enlight- 
ened and  up-to-date  methods. 

The  coal  beds  at  Gebo  cover  2,480 
acres,  or  nearly  four  square  miles.  It  is 
estimated  that  they  still  contain  24,000,- 
000  tons,  and  that,  eventually,  they  can  be 
made  to  yield  12,000  tons  to  the  acre 
over  a  considerable  portion  of  the  tract. 
With  a  daily  output  of  1,000  tons  (six 
working  days  to  a  week),  nearly  80 
years  would  be  required  to  exhaust  the 
deposit. 

The  beds  average  ten  feet  eight  inches 
in  thickness,  and  over  all  the  2,480  acres 
there  is  from  six  to  twelve  feet  of  clean 
coal,  which  is  taken  out  mostly  in  big 
lumps.  It  is  high-grade  fuel,  described 
by  the  experts  of  the  Bureau  of  Mines  as 
a  "superior  sub-bituminous".  Nearly  all 
of  that  taken  out  is  shipped  northward  to 
Billings,  Montana,  and  thence  is  dis- 
tributed over 
the  Northern 
Pacific  and 
Great  North- 
ern to  points  in 
Montana, 
Idaho,  and 
Washington. 

The  coal 
lands  are  lo- 
cated not  far 
from  the  Big 
Horn  River, 
but  the  sur- 
rounding coun- 
try is  of  a  deso- 
late and  wholly 


The  Little  Mining  Town  of  Gebo,  Wyoming 


The  Slack  Pile  of  50.000  Tons  Which  the  Govern- 
ment Wants  to  Convert  into  Coal  Briquettes 

waterless  description,  hopeless  for  crops 
and  useless  for  grazing.  No  tree  of  any 
kind  grows  there.  Outcropping  ridges 
of  sandstone  here  and  there  are  all  that 
serve  to  diversify  the  landscape,  and  the 
flats  between  are  almost  wholly  devoid  of 
vegetation.  Hardly  is  it  possible  to  im- 
agine a  more  desolate  region. 

Immediately  underlying  the  coal  beds 
is  a  sandstone  ledge  which  forms  the 
highest  ridge  in  the  district — a  con- 
spicuous "hogback",  on  the  east  slope  of 
which  is  the  little  mining  town  of  Gebo. 
From  the  top  of  this  ridge  can  be  seen, 
looking  toward  the  northwest,  high 
mountains  which  are  adjacent  to  the 
Yellowstone  National  Park. 

Gebo  is  reached  by  a  branch  railroad 
line.  Over  this  road  has  to  be  fetched, 
in  tank  cars  from  the  river,  all  the  water 
required  for  the  power  plant  and  for  the 


people 


of  Gebo,  among 
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whom  it  is  dis- 
tributed in  bar- 
rels carried  in 
wagons  from 
house  to  house. 
No  water  can 
be  obtained 
from  surface 
wells,  and  the 
fluid  supplied 
by  one  well  that 
was  sunk  to  a 
depth  of-  300 
feet,  proved  to 
be  so  salty  as 
to  be  useless 
for  drinking 
purposes. 
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The  inhabilanls  of  the  town  are  exclu- 
sively miners  and  other  employes  of  the 
Owl  Creek  Coal  Company,  nnnibering 
one  hundred  and  eii;hty.  and  their  fami- 
lies. So  serious  is  the  water  question 
that  the  Bureau  of  Mines  has  recom- 
mended the  estahiishment  of  a  pipe  line 
and  pumping  ])lant  to  lap  the  Big  Horn 
River  three  miles  away. 

To  take  the  place  of  black  powder  for 
blasting  purposes,  the  Bureau  is  intro- 
ilucing  in  the  mine  what  are  known  as 
"permissible  explosives" — that  is  to  say, 
explosives  which  have  been  proved  rel- 
atively safe  by  experimental  tests  in  the 
]5resence  of  known  quantities  of  gas  and 
coal  dust.  It  is  also  seeing  to  it  that 
fewer  kegs  of  explosives  are  left  about  in 
the  underground  workings — only  one 
heg  being  allowed  to  each  miner,  and  it 
must  be  kept  in  a  tightly  padlocked  box. 

Near  the  mouth  of  the  mine  at  the 
present  time  is  a  "slack  pile"  containing 
about  50,000  tons  of  coal  dust.  This 
slack  is  carried  out  of  the  mine  by  a 
powerful  jet  of  steam  and  thrown  upon 
the  dump,  which  has  assumed  the  size 
and  aspect  of  a  small  mountain.  To  get 
rid  of  the  stutif,  fire  has  been  set  to  it, 
and  it  burns  slowh'  night  and  day.  This, 
of  course,  is  a  lamentable  waste,  from  the 
standpoint  of  the  Bureau  of  Mines,  which 
proposes  to  see  if  the  slack  cannot  be 
turned  to  useful  account  by  making  it 
into  briquettes.  If  the  government  ex- 
perts can  show  the  coal  company  that  it 


can  earn  money  that  way,  it  will  doubt- 
less be  glad  to  establish  a  briquetting 
plant. 

There  is  a  growing  feeling  everywhere 
that  the  coal  and  other  mineral  lands 
given  away  or  sold  by  the  (iovernment 
are  being  wasted.  Incidentally,  the  peo- 
ple at  large  not  only  lose  the  use  of  them, 
but  are  forced  to  pay  excessive  prices 
for  what  they  produce.  Thus,  for  ex- 
ample, the  Guggenheim-Morgan  "com- 
bine" had  planned  to  gobble  up  all  the 
accessible  coal  of  Alaska,  and,  later  on, 
to  compel  the  entire  Pacific  Coast  to  pay 
tribute. 

Experts  believe  that  a  leasing  system 
would  be  better  than  outright  sale  for 
all  mineral  properties.  Such  a  system  in 
Canada  and  .\ustralia  has  proved  highly 
successful.  It  possesses  the  following 
advantages : 

It  gives  the  Government  a  share  of  the 
proceeds. 

It  prevents  the  gobbling  of  the  prop- 
erties by  avaricious  monopolies. 

It  prevents  the  misuse  and  waste  of 
the  output. 

At  the  termination  of  the  lease,  the 
coal  or  other  mineral  property  reverts  to 
the  ownership  of  the  Government. 

The  most  interesting  point  about  the 
Owl  Creek  venture  is  that  this  is  the 
first  lease  ever  made  of  coal  lands  by 
the  American  Government.  It  marks  the 
beginning  of  a  new  departure  in  the 
direction  of  conservation. 


In  the  May  TECHNICAL  WORLD  MAGAZINE  Miss 
Agnes  C.  Laut  told  of  the  peculiar  predicament  the  United 
States  7vill  find  itself  in  on  the  opening  of  the  Panama  Canal. 
This  article,  you  ivill  remember,  zvas  entitled  "Panama — A 
Canal  For  Foreign  Ships."  This  article  proved  of  such  zvide- 
spread  interest  that  zve  commissioned  Miss  Laut  to  prepare 
another  article  in  which  a  solution  of  the  problems  set  forth  in 
this  first  article  zvould  be  sus^gested.  It  is  a  bi^.  constructive 
article  of  the  sort  for  zvhich  the  TECHNICAL  WORLD 
MAG.4ZINE  is  noted.  It  is  splendidly  zvritten  and  splendidly 
illustrated. 


JONES  FALLS  HAS  NOW  BEEN   BOTTLED  UP  IN  CONCRETE  CONDUITS  AND  CRAWLS  BENEATH 
THE  BED  OF  ONE  OF  THE  FINEST  STREETS  OF  AMERICA 

BALTIMORE    SOLVES    BIG    PROBLEM 

By 
CHARLES    F.    OURSLER 


This  story  of  how  Baltimore  got  rid  of  a  nauseous  open  seiver  is  here  printed  because  it  is  not 
Baltimore's  problem  alone.  Every  city  of  consequence  in  the  land  has  a  similar  perplexity  to  consider. 
If  it  is  not  an  open  server,  it  is  bad  drainage,  inadequate  or  unsafe  water  supply,  unsatisfactory 
harbor  or  freight  facilities.  The  manner  in  which  the  city  of  Baltimore,  under  the  direction  of 
Chief  Engineer  Calvin  IV.  Hendrick,  tvent  directly  at  and  cut  the  Gordian  knot  should  prove  an 
inspiration  to  every  other  municipality  in  the  country.  — Editor  s  Note. 


IF  Rip  Van  Winkle  had  selected  the 
hills  just  outside  Baltimore  for  his 
couch  and  had  dozed  off  among- 
thern  some  twenty  years  ago,  he 
might  have  been  lulled  to  sleepyland 
by  the  splashing  of  a  tiny  stream  gurg- 
ling its  way  jauntily  to  the  city.  If  Rip 
were  prone  to  ponder — and  Irving  avers 
he  was — he  might  have  mused  on  the 
resemblance  of  the  stream's  career  to  tlie 


uncertainty  and  mutability  oi  human 
existence,  for  he  knew  that,  when  it 
came  to  the  brow  of  the  town,  it  would 
degenerate  into  a  nauseous  sewer, 
doomed  to  creep,  heavy  with  its  load  of 
filth,  to  the  harbor. 

If  Rip  were  to  awaken  now,  among  all 
the  changes  and  improvements  which 
would  widen  his  eyes  with  wonder,  none 
Wpi-jlcJ  f^m^Z-?-  him  more  than  the  disaji- 
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pearanco  of  that  ill-smcllin^'  stream  witli 
wltich  strangers  had  so  often  re])roaclie(l 
r.altimore.  It  is  iJ;one.  In  its  iilacc.  (^Id 
Kip  would  liehold  a  sjilcnihd  boulevard 
under  construction,  which  is  to  stretch 
from  the  suburbs  to  the  sea.  If  Rip 
had  gone  to  sleep  only  three  years  ago 
and  awakened  today  he  would  be  just  as 
much  astonished. 

For  the  stream  that  rising  in  the  dis- 
tant hills  rippled  gaily  to  the  city's  bor- 
ders, there  to  gather  unto  itself  all  the 
]5olhition  it  could  accommodate;  that 
writhed  in  great  spasms  through  the 
town,  making  waste  land  of  its  banks ; 
that  every  now  and  then  grew  wroth, 
and  frothed  over  its  retaining  walls  in 
its  rage,  driv- 
ing the  East 
Side  folk  from 
their  flooded 
homes  —  this 
tragic  w  a  t  e  r- 
course  has  been 
bottled  up  in 
concrete  con- 
duits, hence- 
forth to  crawl 
beneath  the  bed 
of  one  of  the 
finest  streets  in 
America. 

So  quiet,  so 
swift  has  been 
the  work  that 
the  city  itself  is 
hardly  aware 
that  Jones  Falls 
Way,  a  fresh 
artery  for  its 
commerce,  is 
nearly  fin- 
ished ;  that  the 
incarceration  of 
Jones  Falls  is 
almost  com- 
plete. By  June, 
the  sewer  will 
be  entirely  en- 
closed in  the 
giant  ducts, and 
the  street 
paved,  so  far 
as  the  grade  is 
level.  From 
that  point  to 
the  end  of  the 


This  Open  Sewer.  Jones  Falls 
Blot  upon  Baltim 


projected  improvement,  a  great  and 
graceful  viaduct  will  be  built,  its  object 
being  to  lift  tlie  roadway  by  a  gradual 
grade  to  the  bed  of  the  street  in  the 
ujiper  part  of  the  city.  At  the  end  of 
this  bridge,  a  narrow  street  with  which 
it  will  connect,  is  being  widened  and 
parked  to  join  it  with  a  boulevard  lead- 
ing to  the  suburbs.  Thus  will  be  estab- 
lished a  highway  direct  from  the  edge  of 
the  city  to  the  harljor's  brim,  artistically 
pleasing,  yet  capable  of  carrying  the 
heaviest  kind  of  tratific. 

Though  typhoid  and  pestilence  had 
for  years  been  distributed  gratuitously 
by  Jones  Falls ;  though  its  malodorous 
breath  had  offended  the  nostrils  of  every 

stranger  who 
came  near  it — 
after  so  long 
acquaint- 
ance  the  inhab- 
itants  didn't 
mind  so  much ; 
though  the 
bridges  that 
spanned  it  were 
e  -x  p  e  n  s  i  V  e 
to  m  a  i  n  t  a  i  n, 
and  the  loss  of 
the  unim- 
proved land 
that  rimmed  its 
serpentine 
course  could 
hardly  be  esti- 
mated :  though 
i  t  s  disastrous 
floods  had 
made  b  1  a  ck 
smudges  of 
suffering  and 
privation,  ruin 
and  death  on 
the  archives  of 
the  city,  yet  it 
was  hard  to 
arouse  the  peo- 
ple to  the  real- 
i  z  a  t  i  o  n  that 
something 
should  have 
been  done  a 
hundred  years 
ago — that  fur- 
ther delay  was 
dangerous. 


BY  Name.  Had  Lo.vg  Been  a 
ore's  Civic  Pride 


BALTIMORE  SOLVES  BIG  PROBLEM 
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Calvin  W.  Hendrick,  Chief  Engineer  of 
the  Baltimore  Sewerage  Commission, 
suggested  the  improvement,  and  the 
ridicule  with  which  it  was  received  was 
enough  to  discourage  anyone.  Not  being 
made  of  discourageable  stuff,  however — 
his  work  on  the  greatest  sewer  plant  in 
the  world  showed  that — Mr.  Hendrick 
persisted,  and  was  rewarded  at  length  by 
seeing  the  city  vote  for  a  million-dollar 
loan  to  bottle  up  Old  Jones  Falls. 

A  million  dollars  is  a  lot  of  money,  but 
Mr.  Hendrick  figured  that  in  a  short  time 
that  million  would  be  repaid  automatic- 
ally by  the  improvement  itself.  Whether 
or  not  his  mathematical  processes  are  too 
optimistic  remains  to  be  determined,  but 
he  argues  with  apparent  reason  that  the 
increased  value  of  the  land  along  the 
falls — back  yards  and  dumping  grounds 
now — will  make  the  increased  taxes 
amount  to  enough  to  satisfy  the  sinking 
fund  every  year  until  the  million  and  its 
interest  is  paid  back. 

After  all  Baltimore  had  said  "Yes", 
there  was  no  delay  in  getting  to  work.  In 
the  days  of  ridicule  and  discouragement, 
Mr.  Hendrick  had  solaced  himself  with 
drawing  blue  prints  of  his  scheme,  so  he 
was  ready  when  the  time  came.  Soon 
things  became  a  chaos  of  destruction, 
confusion,  and  construction  along  Jones 
Falls.  In  such  a  tremendous  undertaking 
there  were  naturally  unexpected  diffi- 
culties, but  all  were  conquered. 

While  there  are  three  conduits  in  the 
bed  of  the  stream,  the  walls  of  which 
form  the  chief  support  of  the  street  that 
caps  it,  yet  under  ordinary  conditions 
water  will  flow  through  only  one — the 
big  east  duct  it  is  called.  In  storm,  the 
flow  will  be  turned  into  the  other  con- 
duits if  necessary.  Because  of  this,  the 
big  east  duct  was  made  deeper  than  its 
brothers — it  is  twelve  feet  six  inches 
from  invert  to  roof — and  was  erected 
first.  From  the  rough,  foul  bed  of  the 
Falls,  the  water  was  diverted  into  the 
smooth  tunnel  paved  with  vitrified  brick, 
thus  leaving  the  rest  of  the  stream  dry. 
It  was  then  easy  work  to  build  the  two 


smaller  ducts  which  are  to  supplement 
the  main  one. 

Girders  across  these  conduits  provided 
additional  support  for  the  street,  and  on 
the  roof  was  piled  a  large  filling  of 
earth.     Then  the  street  was  paved. 

In  the  Bible  there  is  a  thoroughfare 
labeled  "The  Street  Called  Straight". 
Travelers  say  it  is  well  named — that  is, 
the  verb  is  apt — for  of  all  winding, 
twisting,  tortuous  lanes,  "The  Street 
Called  Straight",  they  say,  is  the  crook- 
edest.  In  its  original  writhing  passage 
through  Baltimcre,  Jones  Falls  might 
have  furnished  the  itinerary  for  a  rival 
to  this  Oriental  thoroughfare.  It  was 
shivering  into  coils  and  twining  in  and 
out  all  the  time,  and  at  one  place,  in  the 
upper  part  of  the  city,  it  curved  itself  in 
a  great  horseshoe. 

This  was  one  of  the  great  problems 
connected  with  the  building  of  the  im- 
provement— the  elimination  of  that  long 
liend.  It  was  solved  by  drilling  a  tunnel 
through  solid  rock  hundreds  of  feet 
under  the  ground,  and  through  this  sub- 
terranean passage  the  flow  was  diverted. 
All  the  arid  dumping  ground  that  fringed 
the  horseshoe  of  the  Falls  was  thus  re- 
claimed as  valuable  property.  And  up 
went  the  tax  bills  ! 

Beneath  all  this  tribute  to  twentieth 
century  skill  and  engineering  enterprise, 
weeping,  sighing,  growling,  toward  the 
harbor  creeps  Jones  Falls.  It  is  alone  in 
its  grief.  Above  it,  in  the  city  that  bot- 
tled it  up,  there  is  rejoicing. 

The  doctors  are  saying,  "There  will 
be  fewer  mosquitoes  next  summer,  less 
typhoid, less  diseases  of  all  kinds — a  lower 
death  rate."  The  real  estate  dealers,  the 
financiers,  the  manufacturers,  are  jubi- 
lant over  the  prospects  of  expansion  and 
a  greater  city.  The  lovers  of  things 
beautiful  are  happy  that  Baltimore  is 
soon  to  have  one  of  the  handsomest 
streets  in  the  country.  The  laborers  and 
their  wives,  their  bosses  and  their  bosses' 
wives  are  glad.    There  is  work  ahead. 

But  Old  Jones  Falls,  beneath  them, 
growls  resentfully  out  to  sea. 


XRay  Photograph  of  Joint  in  Dog'; 
Operation 


Leg  Before 


X-Ray  Photograph  Taken  After  Artificial  Joint 
Had  Been    "Installed"  in  Dog's  Leg 


METAL    JOINTS    FOR    HUMAN    LIMBS 

By 

C.    L.    EDHOLM    AND    A.    R.    FENWICK 


IN  the  near  future  it  is  probable  that 
operations  may  be  successfully  per- 
formed on  human  beings  which  will 
restore  motion  to  affected  joints  by 
replacing  them  with  artificial  parts 
of  steel  and  silver. 

This  astonishing  feat  has  already  been 
done  upon  animals  by  a  surgeon  of  San 
Francisco,  Dr.  Milton  Francis  Clark, 
who  operated  upon  two  pets,  thereby  fur- 
nishing a  dog  with  a  joint  in  the  hind 
leg,  and  a  monkey  with  a  ball-and-socket 
joint  of  silver  and  chilled  steel. 

The  experiment  upon  the  monkey  was 
a  complete  success.  Under  ether,  the 
animal's  elbow  joint  was  removed,  being 
sawed  off  with  fine  care  for  the  preser- 
vation of  sinews,  muscles,  nerves,  veins, 
and  arteries,  none  of  which  was  injured. 
Each  of  the  exposed  bones  was  attach.ed 
to  cup-like  arrangements  on  the  silver 
joint  and  securely  fastened  by  rings. 
No  screws  or  other  forms  of  pins  were 
introduced  into  the  bone.  The  monkey 
was  carefully  shielded  from  cold  and  was 
not  permitted  the  use  of  his  arm  for  over 
a  month,  to  allow  the  sinews  time  to  heal 


perfectly.     It  is  hoped  that  in  time  the 
entire  joint  will  be  covered  with  connect- 
ing tissues,  which  will  ha"e  grown  over 
the  silver,  thus  making  a  perfect  substi-  , 
tute  for  the  original  elbow. 

The  dog  did  not  fare  so  well.  Shortly 
after  the  operation,  he  was  stricken  with 
distemper  and  died.  The  joint  of  the 
anesthetized  animal's  left  hind  leg  had 
been  sawed,  leaving  the  nerves,  tendons, 
veins,  and  arteries  intact.  The  ends  of 
the  upper  and  lower  bones,  left  exposed, 
were  fitted  into  a  silver  socket  and  se- 
curely riveted.  Muscles,  flesh,  and  skin 
were  then  replaced,  concluding  the  oper- 
ation. The  dog  was  nursed  for  several 
hours  before  being  given  his  freedom. 
He  immediately  became  active,  and  bar- 
ring a  slight  stiffness  his  movements  ap- 
peared natural. 

After  the  dog's  death.  Dr.  Clark  sep- 
arated the  silver  joint  from  the  tissues 
and  examined  it.  He  also  examined  the 
bones  and  found  thejn  to  be  alive  and  in 
a  clean,  unsealed  condition,  indicating 
that  skin  is  not  necessary  to  the  life  of 
a  bone  in  a  body,  animal  or  human. 
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X-Ray  Photograph  of  Monkey 
Elbow  Before  Operation 


It  is  now  proposed  to  re- 
store the  use  of  his  limbs  to 
a  crippled  human  being,  a 
sufferer  from  ankylosis.  This 
is  a  stiffening  of  the  joints 
which  is  not  dependent  upon  the 
muscular  rigidity  and  which 
may  result  from  a  variety  of 
causes,  such  as  gout, 
rheumatism,  tubercu- 
losis, or  injury.  In  se- 
vere cases  complete 
rigidity  of  the  joints 
may  ensue  or  perhaps 
only  partial  loss  of  mo- 
tion, resulting  from 
the  formation  of 
fibrous  adhesions  or 
deposit  of  osseous  ma- 
terial about  the  joints.  The  elbow  and 
knee  joints  are  especially  liable  to  this 
condition.  In  some  cases  it  has  been 
found  necessary  to  break  the  joint  forc- 
ibly in  order  to  restore  motion. 

While  the  method  of  substituting  arti- 
ficial joints  in  advanced  cases  will  relieve 
sufferers  who  would  be  otherwise  hope- 
lessly crippled,  and  therefore  confer  a 
great  boon  upon  humanity,  in  its  practical 
application  the  operation  presents  certain 
problems  which  will  have  to  be  worked 
out  in  detail.  For  instance,  there  is  the 
problem  of  wear.  Silver  will  not  wear 
any_  length  of  time,  especially  if  it  is 
subjected  to  hard  use.  as  it  would  be  in 


Dr.  Milton  Francis  Clark 
A  surKcon  who  is  experimenting  v 
artificial  joints. 


X-Ray  Photograph  of  Monkey's 
Elbow  of  Steel  and  Silver 


the  knee.     Chilled  steel  might 
serve    the    purpose,    but    the 
problem    of   rust   would   enter 
largely   into  its  use.     Nothing 
hort  of  diamonds  of  the  finest 
quality,    and    of    great    price, 
would  wear  during  the  life- 
time of  an  individual  on 
whom     the     operation 
might    be    performed. 
.\s      such      operations 
would  cost  far  beyond 
the  means  of  the  aver- 
age person,  the  use  of 
diamonds     is     imprac- 
tical.    Furthermore,  it 
has  to  be  proved  def- 
initely   that   bone    will 
live  permanently  when 
divested  of  its  natural  skin. 

No  such  operation  could  be  performed 
upon  an  individual  whose  bones  had  not 
attained  a  full  growth.  This  debars  work 
on  minors. 

In  the  face  of  these  difficulties,  how- 
ever. Dr.  Clark  hopes  to  perfect  this 
method  so  that  it  shall,  as  he  expresses 
it,  be  practical  from  a  financial  as  well 
as  from  a  mechanical  standpoint.  As  it 
is  primarily  an  operation  for  poor  people, 
and  not  for  the  rich  alone,  it  should  be 
made  possible  to  replace  a  useless  joint 
and  restore  the  earning  powers  of  a  dis- 
abled laborer,  at  a  fee  that  is  not  pro- 
hibitive. 
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THIS   ALABAMA    NEGRO   HAS  PRODUCED    SOME   STARTLING    RESULTS    IN   INTENSIVE   FARMING 

EIGHT    BALES    OF    COTTON    TO- 

THE    ACRE 

By 
W.    A.    D  U  P  U  Y 


IX  these  days  of  scientific  agriculture 
it  may  be  of  interest  to  note  than  an 
Alabama  negro  without  any  such  aid 
long  ago  exhibited  some  startling 
results  in  intensive  farming.  Sam 
AlcCall,  an  ex-slave,  was  able  in  seven 
years  to  develop  a  two-acre  farm  from 
a  yield  of  one-third  of  a  bale  of  cotton 
to  the  acre  to  a  yield  of  three  and  one- 
half  bales.  When  it  is  considered  that 
one  and  one-half  bales  is  an  average 
yield,  the  above  figure  assumes  an  extra- 
ordinary aspect.  It  becomes  more  re- 
markable in  the  face  of  the  fact  that 
there  was  no  rotation  of  crops  to  insure 
soil  rejuvenation. 

Sam  McCall's  results  were  produced 
on  land  of  an  ordinary  grayish  loam 
with  a  reddish  clay  subsoil.  Land  of  this 
sort  rapidly  becomes  depleted  with  abuse, 
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and  the  fact  that  the  land  was  on  a  hill- 
side, and  therefore  subject  to  erosion, 
presented  additional  difficulties.  McCall's 
plan  of  replenishment  was  to  return  to 
the  land  so  far  as  possible  everything 
which  it  had  grown.  No  organic  matter 
not  of  any  specific  use  was  allowed  to  be 
wasted.  Stalks,  weeds,  and  grass  were 
all  put  back  into  the  ground. 

During  his  first  years  of  intensive 
farming  the  negro  gradually  plowed  his 
land  deeper  each  season.  Had  he  turned 
up  a  foot  of  this  clay  subsoil  in  a 
single  season  it  might  have  "soured"  and 
injured  crops.  But  he  steadily  went 
deeper  until  he  had  an  open,  porous,  and 
friable  soil  to  the  depth  of  a  foot. 

Seed  selection  was  a  principle  not  un- 
known to  him.  He  was  careful  to  cull 
the  seeds  of  the  more  productive  plants 


MAKING  COAL  PAY  ITS  WAY 
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and  thereby  succeeded  in  raising  his 
standard.  He  also  made  observations 
on  the  individual  plants  and  found  that 
many  were  yielding  a  pound  of  lint.  In 
an  effort  to  extend  these  results  he  suc- 
ceeded in  growing,  approximately,  a  per- 
fect stand  on  an  eighth  of  an  acre,  the 
plants  averaging  13.2  ounces  of  cotton 
each  Granting  that  this  rate  of  produc- 
tion could  be  carried  through  on  an 
enlarged  scale,  the  phenomenal  yield  of 
eight  bales  to  the  acre  would  result. 

Since  these  earlier  operations  McCall 
has  learned  of  crop  rotation  and  on  this 
subject  he  has  some  original  ideas.  He 
has  developed  a  system  that  yields  him 
three  separate  crops  from  the  same  land 
in  the  same  year.  This  rotation  is  oats, 
corn,  and  cotton.  The  oats  are  sown  in 
September  in  broad  rows  five  or  six  feet 
apart.  At  the  same  time  cowpeas  are 
sown  between  the  rows  of  oats.  When 
freezing  weather  kills  these  cowpeas, 
they  are  plowed  under  and  add  their 
organic    content    to    the    soil.      Late    in 


February  the  oats  are  cultivated  and  the 
land  is  made  ready  for  the  planting  of 
corn  between  the  rows.  This  planting 
takes  place  in  Alarch.  In  May  the  oats 
are  harvested,  the  stubble  being  imme- 
diately plowed  under  and  cotton  planted 
in  its  place.  As  the  corn  nears  maturity 
it  is  topped  for  its  forage  product  and 
to  prevent  its  shading  the  cotton.  When 
it  is  harvested  every  cornstalk  is  worked 
back  into  the  soil  between  the  rows  of 
standing  cotton.  Whenever  there  occurs 
a  skip  in  a  row,  due  to  the  dying  of  the 
corn  or  cotton  plant,  cowpeas  are  planted 
that  they  may  eventually  be  plowed 
under.  The  cotton  crop  is  nursed  to 
maturity  and  no  boll  of  it  is  allowed  to 
go  to  waste.  These  three  crops  he  has 
proved  to  be  regularly  possible. 

Sam  McCall's  methods  of  farming 
have  yielded'  him  about  three  hundred 
dollars  a  year.  If  in  a  financial  way  his 
results  have  been  insignificant,  his  con- 
tributions to  science  offer  considerable 
food  for  thought. 


MAKING    COAL    PAY    ITS    WAY 

By 
ARTHUR  ST.  GEORGE  JOYCE 


GERMAN  brains  and  Ger- 
man money,  meeting  an 
American  need,  have  com- 
bined to  place  in  the  Lehigh 
Valley  District  of  Pennsyl- 
vania, v^-hat  is  considered  by  scientists 
to  be  the  greatest  by-product  coke  plant 
found  anywhere  on  this  continent.  It 
took  more  than  two  years  to  build  the 
plant,  which  is  just  being  put  into  opera- 
tion, and  there  is  not  another  like  it,  for 
size,  anywhere  in  the  world.  Germany, 
Hungary,  and  Italy  have  similar,  but 
much  smaller  plants. 

The  construction  and  equipment  of  the 
plant  are  of  such  high  order  as  to  make 
possible  the  utilization  of  virtually  every 
component  part  of  the  five  thousand  tons 


<.)f  coal  which  will  be  fed  to  the  big  plant 
every  day  of  the  year,  and  to  show  con- 
clusively what  applied  science  and  trained 
engineering  skill  can  do  to  turn  to  human 
benefit  the  full  measure  of  energy  which 
Nature,  ages  ago,  stored  away  in  coal. 

The  plant  is  located  in  a  fertile  valley, 
in  the  Saucon  Hills,  near  Bethlehem, 
Pennsylvania.  It  differs  from  any  other 
plant  in  the  country  for  the  reason  that 
no  masses  of  smoke  pour  forth  from  the 
big  ovens  to  darken  the  skies  and  no  gas 
is  thrown  out  to  poison  the  atmosphere, 
as  is  the  case  in  every  other  locality 
where  coke  ovens  are  located. 

The  idea  of  the  new  plant  is  to  utilize 
the  smoke  and  the  gas  which,  when  sep- 
arated from  the  burning  coal,  have  here- 


A  VIEW  SHOWING  TWO   BATTERIES  OF  OVENS  IN  THE   BY-PRODUCT  COKE  PLANT  IN 

PENNSYLVANIA 
"The  idea  of  the  new  plant  is  to  utilize  the  sraoke  and  gas  *    *    *    " 


tofore  been  lost.  Smoke  and  gas  are 
energy  and  power,  and  at  the  Lehigh 
plant  these  components  of  the  coal  are 
being  made  to  do  their  share  of  the  work. 
Although  the  coal  is  almost  as  fine  as 
grains  of  corn  wdien  it  is  put  into  the 
big  ovens,  virtually  no  smoke  and  no 
coal  dust  are  emitted  from  the  plant 
while  it  is  in  operation.  The  atmosphere 
all  around  the  worKs  is  clear,  and,  except 
at  times  when  the  big  ovens  flash  out  a 
glare  of  the  burning  coal,  one  would 
hardly  know  that  a  coke  plant  was  in 
operation  in  the  quiet  little  valley. 

The  plant  is  made  up  of  300  coke 
ovens  in  four  batteries  of  75  ovens 
each.  It  is  planned  ultimately  to  double 
the  capacity.  One-quarter  of  the  plant 
is  now  working,  and  all  of  it  will  be  run- 
ning early  next  year.  The  300  ovens  are 
operated  almost  entirely  by  mechanical 
devices.  By  day  140  and  by  night  110 
men  will  operate  the  plant.  It  can  take 
in,  grind  up,  and  feed  into  its  ovens  5,000 
tons  of  coal  a  dav  and  from  that  turn 
out  4,300  tons  of  furnace  coke,  50.000,000 
cubic  feet  of  gas,  160  tons  of  coal  tar, 
and  45  tons  of  sulphate  of  ammonia. 

The    Bethlehem    Steel    Company    will 


take  2,300  tons  of  the  coke  for  its  blast 
furnaces,  leaving  2,000  tons  for  commer- 
cial uses.  It  w'ill  take  and  use  in  its 
open-hearth  furnaces  and  steel-heating 
pits  half  or  more  of  the  gas  produced 
(all  that  the  coke  company  does  not 
need ) . 

The  proportion  of  gas  manufactured 
which  can  be  saved  for  outside  use, 
makes  the  test  of  efficiency  of  by-product 
coke  ovens.  The  dividing  line  is  50  per 
cent.  Unless  a  plant  leaves  free  for  out- 
side use  half  of  the  gas  made,  it  is  not 
considered  in  the  economic  class.  At  the 
Lehigh  plant  55  to  60  per  cent  of  the 
gas  it  makes  will  be  sold. 

The  plant,  which  cost  $4,000,000  to 
build,  has  an  arrangement  with  the 
Bethlehem  Steel  Company  whereby  it 
will  give  the  latter  coke  for  its  6  iron 
furnaces  at  very  nearly  the  cost  of  coal 
and  provide  it  with  a  supply  of  gas  for 
other  important  fuel  purposes  at  a  very 
low  rate.  The  gas  will  pass  to  a  1 ,000,000,- 
cubic-foot  capacity  collecting  tank,  and 
thence  flow  through  pipes  to  the  open- 
hearth  furnaces  and  steel-heating  pits  of 
the  big  steel  works.  The  result  will  be 
a  great  saving  in  fuel  cost  at  the  plant. 


560 


OFFICE    OF   "MARE   ISLAND  TRIBUNE" 
Here  is  published  the  journalistic  weapon  with  which  the  Solano  Aquatic  Club  fights  monopoly 


NEWSPAPER    TO    FIGHT    ONE 

BATTLE 


By 
WILLIAM  ALFRED  COREY 


s 


OME  fourteen  hundred  men  who 
work  for  Uncle  Sam  in  his 
Mare  Island  Navy  Yard  out  on 
the  Pacific  Coast  have  gone  into 
the  puhlishing  business.  They 
are  ])utting  out  a  newspaper  which  they 
call  the  "]\Iare  Island  Tribune".  It  is 
an  independent  paper  of  eight  pages,  now 
published  weekly,  but  it  harbors  ambitions 
to  become  a  daily.  Its  advertising  space 
is  well  patronized,  it  has  a  growing  sub- 
scription list,  and  within  the  few  brief 
months  of  its  existence  it  has  compelled 
public  respect. 

The   "Mare    Island   Tribune"   violates 


practically  all  the  traditions  of  newspa- 
perdom.  It  is  succeeding  without  capital, 
and  it  is  building  up  a  printing  plant  and 
paying  its  way  as  it  goes.  There  is  no 
autocrat  in  supreme  command.  It  has 
fourteen  hundred  bosses.  It  not  only 
preaches  democracy  but  practices  it  in  its 
business  and  editorial  management.  It 
does  not  fake,  steal,  or  blackmail.  To 
date  it  has  two  thousand  paid  subscrib- 
ers at  two  dollars  per  head  per  year.  It 
seems  to  have  come  to  stay. 

This  co-operative  workingmen's  news- 
paper is  not  a  plaything,  nor  was  it  born 
of  vanity,  or  to  voice  somebody's  theo- 
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ries.     It  was  fnr£;c(l  as  a  special  weapon 
with  which  to  fight  a  particiihir  battle. 

This  is  tiie  situation.  Marc  Ishtnd  hcs 
in  San  Pablo  Bay,  an  arm  of  San  Fran- 
cisco Bay,  thirty  miles  from  the  Golden 
Gate.  Twenty-five  hundred 
men  work  on  the  island,  build- 
ing- and  repairing;  fisjjhling 
siiips.  Across  a  narrow  chan- 
nel, only  a  couple  of  stone- 
throws  wide,  is  the  city  of 
Vallejo.  Most  of  the  Navy 
Yard  employes  live  in  \'allejo, 
going  and  coming  every 
morning  and  night.  The  \'al- 
lejo  Ferry  Company,  a  cor- 
poration, holds  a  franchise, 
armor-plated  and  copper-riv- 
eted, to  carry  passengers 
across     this     channel.        The  Tribune". 

workmen    thought    the    com- 
pany's   charges    for    this    service    were 
exorbitant,  so  a  few  of  the  men  decided 
to  band  together,  buy  a  boat,  and  coavey 
themselves  to  and  from  their  work,   ^\'hv 


A.  W.  Stuart 
Editor  of  the  "Mare  Island 


shouldn't  they,  they  argued,  so  long  as 
they  carried  no  jiassengcrs  for  hire,  and 
were  not  competing  with  the  Ferry  Com- 
pany ?     The  waters  of  the  bay  are  gov- 
ernment-owned  and  any   private  citizen 
may  row  about  over  them  at 
will.       A    club,     the     Solano 
Aquatic  Club,   was  organized 
and  incorporated  to  carry  out 
the  workingmen's  purpose. 

Then  tne  fur  began  to  fly. 
The    Ferry   Company   rushed 
to  the  courts  and  secured  an 
injunction.    The  Aquatic  Club 
did  the  same,  and  a  long  and 
expensive  legal  battle  was  on. 
The  workingmen  rallied  to  the 
club's    side,    the   people    were 
divided,  and  the  issue  became 
a  hot  one.     The  matter  was 
taken   to   the    State    Supreme 
Court,  where  the  lower  court  was  upheld. 
A  bill  seeking  to  change  the  present  law 
and  give  the  employes  authority  to  trans- 
port themselves  is  now  pending. 


FREEZING    WATER    TO    MINE    GOLD 

By 
DAVID    GOVE 


ONE  of  the  popular  fallacies 
regarding  Alaska  is  the  be- 
lief that  all  the  auriferous 
g  r  o  u  n  d  is  permanently 
frozen  and  can  only  be 
mined  by  using  a  steam  thawing  plant 
to  thaw  the  ground  before  the  pay- 
dirt  can  be  taken  out.  The  fallacy 
is  about  half  true.  Of  course,  many 
parts  of  Alaska  are  permanently  frozen, 
but  there  are  vast  areas  of  gold-bearing 
deposits  in  Alaska  that  remain  unfrozen 
both  winter  and  summer.  When  these 
thawed  deposits  are  shallow,  that  is  to 
say,  from  ten  to  eighty  feet  in  depth, 
they  can  be  mined  with  a  bucket  dredge. 
Should  the  surface  of  the  ground  have 


fall  enough  to  allow  tailings  to  be 
dumped  they  can  be  hydraulicked.  But 
where  the  deposit  is  deep  and  the  contour 
of  the  ground  flat,  mining  men  often 
have  to  resort  to  unusual  methods  to  keep 
out  the  inflow  of  water  before  the  pay- 
strata  can  be  drifted  out. 

Some  of  the  richest  ground  on  the 
third  beach  line  near  Nome  is  unfrozen. 
\'ery  often  the  water  will  break  through 
so  fast  that  the  largest  pmnps  are  unable 
to  keep  it  out,  and  large  areas  of  rich 
ground  therefore  lie  idle.  Several  meth- 
ods have  been  tried  to  reclaim  these 
flooded  areas.  There  is  a  grade  of 
twenty-three  feet  to  the  mile  between  the 
third  beach  line  and  the  present  beach. 
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But  none  of  the 


operators  would 


consider  making  a  tunnel  to  facilitate  the 
subterranean  channels  in  finfling  an  out- 
let to  the  Bering  Sea. 

One  of  the  most  unusual  and  success- 
ful methods  for  preventing  a  large  in- 
flow of  water  from  coming  into  the 
underground  works  was  used  during  the 
summer  of  1912.  In  some  cases  the  plan 
even  served  to  make  flooded  areas 
minable.  It  consists  of  a  small  ammonia- 
vapor  -  refrigerating 
plant  which  freezes 
a  solid  bulkhead 
across  the  thawed 
channel  and  can  be 
worked  during  any 
season  of  the  year. 
The  depth  to  bed- 
rock is  one  hundred 
and  twenty  feet.  A 
gasoline  keystone 
drill  was  used  to  drill 
two  rows  of  six-inch 
holes  across  the 
thawed  channel.  The 
holes  were  drilled 
into  the  bedrock  two 
or  three  feet,  and 
placed  about  twenty 
inches  to  twenty- 
four  inches  apart. 
Two  one-inch  pipes 
were  inserted  into 
each  hole  and  a  com- 
mon U  was  used  to 
unite  the  return 
length  of  pipe.  When 
the  pipe  was  united 
in  the  drill  holes,  it 
was  connected  with  the  ammonia-refrig- 
erating machine,  and  the  freezing  com- 
menced. 

The  refrigerating  machine  was  driven 
by  a  gasoline  engine  and  was  kept  run- 
ning continuously  until  a  solid  wall  of 
ice  several  feet  in  thickness  was  formed 
across  the  thawed  channel  and  firmly 
welded  to  the  frozen  ground  on  both 
sides,  ^^'hen  the  bulkhead  was  finally 
frozen  solid  enough  to  resist  the  inflow 
of  water,  the  refrigerating  machine  was 
stopped.  The  bulkhead  was  found  to 
withstand  the  pressure  of  the  water, 
which  had  risen  to  a  height  of  sixty  feet 
in  the  shaft.  The  water  was  then  pumped 
out  from  the  shaft.     It  was  found  that 


Part  of  Ice-M.4king  Machine  Used  in  .'\laska 

Gold  Mines 
Refrigeratinif  pipes  where  theyienter  the  ground. 


considerable  water  leaked  through  the 
broken  bedrock.  This  was  pumped  out 
and  used  to  sluice  the  grave!  when  it  was 
hoisted  to  the  surface  of  the  ground. 
The  pipes  are  to  be  left  in  the  frozen 
bulkheatl  until  the  pay-dirt  is  all  taken 
out  from  between  the  bulkheads,  then  they 
can  be  recovered  by  turning  a  steam 
pressure  through  them  to  release  them 
from  the  ice.  It  is  claimed  that  the  freez- 
ing would  have  been  greatly  facilitated 
had  the  refrigeration 
been  done  in  the  win- 
ter time  when  the 
temperature  usually 
is  from  twenty  to 
forty  degrees  below 
zero. 

Another  method  of 
freezing  bulkheads 
into  the  thawed 
channels  was  to  use 
a  solution  of  calcium 
chloride  cooled  in 
the  open  air  in  a  sys- 
tem of  pipes  when 
the  temperature  was 
forty  degrees  below 
zero.  This  method 
was  fairly  success- 
ful, but  as  it  could 
only  be  worked 
when  the  tempera- 
ture was  very  low,  it 
was  not  used  to  any 
great  extent. 

Some  of  the  mine 
operators  attempted 
to  freeze  the  thawed 
channels  by  the  use 
of  cold  air  admitted  through  large  canvas 
ventilators  situated  at  the  mouth  of  the 
shaft.  These  canvas  hoods  somewhat 
resembled  the  ventilators  used  on  steam- 
boats and  worked  to  advantage  only 
when  the  wind  was  strong  and  the  tem- 
perature very  low.  This  method,  too, 
was  more  or  less  successful.  But  as 
underground  operations  of  the  miners 
were  so  dependent  upon  the  conditions 
of  the  elements  its  success  was  only 
spasmodically  remunerative. 

Some  of  the  gravel  in  this  immediate 
vicinity  is  very  rich.  Several  millions  of 
dollars  have  been  taken  out  from  very 
small  areas  of  ground  by  this  method 
of  overcoming  one  of  the  chief  obstacles. 


AN  OIL  DEPOT  SUCH   AS  THE  NORTHWEST  PACIFIC  COAST  IS  DOTTED  WITH 
The  large  number  of  motor  boats  used  in  the  Puget  Sound  locality  makes  such  stations  common  to  every  nook 
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OIL-THE    ALL-POWERFUL 


By 
MONROE    WOOLLEY 


W 


The    fact    is, 
thing    was    expected    in 
case    of    the    horse    wlien 
the      automobile      came 
into  use.    But  expecta 
tions   sometimes   bear 
freak    fruit.      Today 
horses      cost      more 
than     ever     before, 
and  while  petroleum 
is    cheaper    than    it 
once    was,   this    fact 
is   due   to   a   natural 
result     caused    by     a 
bountiful  supply  and  a 
more    rapid    means    of 
marketinsf. 

Formerly  mineral  oil 
was  used  only  in  the 
household  lamp.  Now  it 
has    more    uses     than     a 
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HEN  the  electric  light  was 
invented,  it  was  thought 
that  mineral  oil  had  been 
dealt  a  deathblow.  That 
was  a  long  time  ago. 
nnich  the  same 
the 


combination   mechanical  tool.     It   drives 
locomotives,    propels    steamships,    helps 
the  cook  in  the  kitchen,  ;  nnihilates  tlis- 
ease-carrying    insects,    takes    the    "kick" 
out    of    ponderous    disappearing    guns, 
keeps  roadways  free  from  dust 
and  makes  them  waterproof 
■and  with  all  these  things 
the  story  isn't  half  told. 
Once   mineral    oil   had 
to    be    handled    away 
from  its     m  o  r  t  a  1 
enemy,    the    lighted 
match.     There   was 
a  time  when  oil  and 
matches  often  came 
together     after     the 
fashion  in   which 
dogs  and  cats  suclden- 
y  meet.    This  was  be- 
fore the  chemist  got  on 
the     job     with     exacting 
formulas  for  refining.     It 
is  the  scientific  expert  that 

The  Smokeless  Oil-Fed  Motor  Boat    is     making     oil     an     iudiS- 

Is  Kapidly  Supplanting  Launches  OF    pipneahlp    rnmmnilitv    tlips;p 

This  Type  ON  THE  Pacific  Coast        pensaoie   commotllty   inCbC 
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days.  From  the  processes  of  re- 
fining' which  he  has  created 
comes  a  hst  of  by-products  of 
petroleum  longer  than  the  moral 
law.  Even  edible  articles  are 
now  said  to  be  distilled  from  the 
raw  substance. 

Just  now  crude  oil  is  the  thing, 
the  big  thing.  It  seems  rather 
odd,  doesn't  it,  after  so  much 
time  and  money  have  been  spent 
in  research  to  discover  all  the 
merits  in  refining,  that  the  crude 
product  should  find  a  field  more 
broad  and  promising  than  all  the 
scores,  if  not  hundreds,  of  by- 
products ? 

Railroads  that  have  not  yet  yielded  to 
oil,  are  fast  acquiring  the  oil  habit,  so 
they  can  catch  traffic  with  the  "no  soot, 
no  smoke,  no  soil"  appeal.  Steamships 
that  formerly  wasted  valuable  cargo 
space  for  coal  bunkers  are  now  rapidly 
throwing  out  grate  bars  for  oil-burners. 
In  the  next  dozen  years  it  is  reasonable 
to  expect  that  we  shall  have  solely  an 
oil-burning  navy.  Already  the  Govern- 
ment has  set  aside  some  thirty-seven 
thousand  acres  as  a  naval  oil  reserve,  and 
maybe  tomorrow,  figuratively  saying,  our 
widely  scattered  coaling  stations  will  be 
rechristened  oil  depots.  The  British 
navy  is  far  ahead  of  ours  in  oil-burners. 
It  uses  the  stupendous  total  of  one  mil- 
lion tons  of  liquid  fuel  yearly. 

Crude  oil  as    fuel  is   not   confined   to 


KING  THF,  "Kick"  out  of  a  Disappearing  Gun 

d  in  cylinder  at  man's  foot  absorbs  the  force  of  the  recoil. 


railroads  and  steamships.  The  oil 
oligarchy  guarantees  that ;  it  pays  high- 
salaried  experts  to  make  it  more  versa- 
tile. Factories,  mills,  power  plants,  and 
industrial  institutions  throughout  the 
land  are  gradually  changing  from  coal 
to  oil.  Already  cook  stoves  and  ranges 
with  oil-burning  attachments  are  being 
sold.  Before  long  the  little  oil  stove  used 
in  the  living  room  will  make  way  for  the 
oil-burning  furnace,  minus  ashes,  soot, 
and  smoke,  and  designed  for  installation 
in  the  basement  to  heat  the  entire  house. 
The  janitor  will  then  quit  worrying  about 
kindling  and  the  number  of  suits  of 
overalls  his  wife  has  to  launder  weekly. 

In  the  industrial  world  it  is  obvious 
that  the  oil-burning  crusade  is  bound  to 
continue,  greatly  to  the  detriment  of  coal. 


qiL  T.'VNKER  TOWING   A   FOUR-MASTEP  BARGE 


RICHMOND   BEACH-WHERE  TWO  RIVAL 
TIiu  Rocki-iullur  prcpcrtifs  are  shown  at  tiic  left  and.  with  unly  a 


and  much  to  tlie  profit  and  convenience 
of  consumers.  Contrarily,  if  this  crusade 
has  the  added  advantage  of  unfolding 
new  methods  of  using-  coal,  then,  indeed, 
will  it  be  a  twofold  blessing.  The  time 
is  surely  dawning  when  to  convert  the 
world  again  to  coal,  science  will  have  to 
devise  means  to  lessen  its  bulk  without 
reducing  its  efficiency,  to  make  it  cleaner 
to  handle,  and  to  transform  the  smoke 


Dfpot  of  St.andard  Oil.  Comp.-\ny  under  Construc- 
tion ,^T  Port  Tovvnsknd.  Washington 
The  large  tank  is  "jacketed"  with  a  concrete  wall  to  pre- 
vent the  spread  of  oil  and  to  minimize  the  dancer  from 
fire  in  case  of  the  tank's  collapse. 

and  ashes  into  heat  units.  When  that 
time  comes  coal  again  will  be  able  to 
compete  with  oil ;  and  not  before. 

The  automobile  industry  has,  of 
course,  done  much  to  develop  the  possi- 
bilities of  petroleum.  From  it  comes 
gasoline.  In  addition  it  forms  the  base 
for  many  other  commodities,  including 
lubricants.  Naturally,  with  automobiles 
gaining  in  popularity,  came  a  nation- 
wide desire  for  better  roads.    The  farmer 
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wanted  them  all  along.  But  city  folk 
were  averse  to  building  roads  they  them- 
selves never  used,  for  sharp-wheeled 
farm  wagons  to  cut  up.  Now,  the  prize- 
winning  thoroughfare  is  the  one  having 
a  well-oiled  finish  to  lay  the  dust  and  to 
waterproof  the  surface. 

The  Standard  Oil's  list  of  b)'-])roducts 
totals  somewhere  near  three  hundred, 
and  it  has  a  printed  notice  on  its  billheads 
that  gasoline  will  not  be  sold  for  illum- 
inating purposes.  That  statement  is 
indicative.  It  does  not  mean  that  the 
Company  hopes  by  it  to  compel  everyone 
to  light  up  with  mineral  oil,  either. 

It  is  a  significant  fact  that,  almost 
immediately  following  the  dissolution  of 
the  American  Oil  Trust,  an  extraordi- 
nary invasion  of  our  home  market  from 
foreign  shores  is  taking  place.  Whether 
this  is  a  retaliatory  measure  directed 
against  Standard  Oil  for  invading  the 
Asiatic  market,  is  not  apparent.  The 
Standard  Oil  has  been  encroaching  upon 
the  Orient  for  many  years.  It  maintains 
branch  offices  in  the  Philippines.  China, 
and  generally  throughout  the  Far  East. 

The  British  oil  oligarchy — the  Asiatic 
Petroleum  Company — through  its  sub- 
sidiary corporation,  the  Indian  Oil  Re- 
finement Company,  is  now,  according  to 
public  confession,  a  full-fledged  com- 
petitor of  our  companies.  Seattle  has 
been  selected  as  headquarters,  with 
branch  offices  in  Canada,  and  throughout 
the  entire  country,  particularly  along  the 
Pacific  Coast.  This  Company  was  the 
first  to  transport  oil  in  bulk  from  Russia 


CONSOLIDATIONS  MKh.!    UN   COMMON  GROUND 
woodun  Icnci;  betwuen.  the  Rothschild  holdings  appear  at  the  right. 


through  the  Suez.  Its  annual  production 
is  twenty-one  million  barrels,  which  takes 
it  out  of  the  infant  class.  It  seems 
strange  that  while  the  British  navy  lacks 
a  full  ration  of  furnace  food,  English 
companies  find  a  surplus  of  gasoline  to 
haul  to  America  for  sale. 

"You  have  more  motors,"  said  Mr. 
Harris,  Manager  of  the  Seattle  office, 
"on  the  Pacific  Coast  than  any  other 
similar  territory,  not  excluding  New 
York.  An  oil  man  knows  at  once  that  in 
such  a  center  there  is  a  market.  My 
Company  has  between  seventy  and  eighty 
ships  of  its  own  in  constant  service,  and 
we  hope  that  the  Panama  Canal  tolls  will 
be  equitable.  Whether  they  are  or  not, 
let  us,  as  good  merchants,  abide  by 
them." 

On  the  Pacific  Coast  the  Standard  and 
the  Union  of  California  are  spending 
vast  sums  putting  in  cement  oil  depots 
at  all  the  larger  ports.  Puget  Sound  is 
to  be  a  veritable  oil  stronghold,  a  gigantic 
storehouse.  At  a  dozen  different  places 
reservoirs  big  enough  to  store  oceans  of 
oil  are  going  in.  Our  coast  defense 
garrisons  are  liberal  users  of  oil  to  oper- 
ate their  power  plants.  At  Port  Town- 
send,  Washington,  the  Standard  has 
acquired  ground  and  is  building  its  sec- 
ond largest  depot  on  the  Sound  in  the 
vicinity  of  four  artillery  forts.  There  is 
one  colossal  tank  for  crude  oil  and  sev- 
eral smaller  ones  for  by-products,  all 
surrounded  by  a  concrete  wall.  This 
depot  is  along  the  water  front  with  only 
one  street  intervening  between  it  and  the 


water.  A  reinforced  concrete  pier  one 
thousand  feet  long  will  be  constructed 
out  into  the  bay  to  accommodate  ocean- 
going tankers  and  barges.  It  is  rumored 
that  the  Union  is  now  striving  to  acquire 
holdings  at  this  same  point  to  put  in  an 
oil  depot.  The  entire  Olympic  Peninsula 
back  of  Port  Townsend  is  one  vast  oil 
well.  Unlike  the  California  oil,  which 
has  an  asphalt  base,  the  Olympic  borings 
show  oil  having  a  fine  paraffin  base.  Sev- 
eral small  companies  are  now  forming  to 


Raii-\\av  Distributing  Station  near  Seattle 

Tank  cars  are  filled  in  much  tho  same  way  that  a  loco' 

motive  takes  water. 
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exploit  this  umlevclopcd  field,  and  the 
Standard  has  shown  foresiy;ht  in  select- 
ini^-  Port  Townsentl  as  a  site  for  a  dis- 
tributint;'  center. 

A  battle  royal,  with  millions  as  mis- 
siles, seems  imminent  between  the  Roth- 
schilds and  Rockefeller  at  Richmond 
Beach,  near  Seattle.  The  Rothschilds 
control  the  European  properties,  and  it 
has  been  rumored  that  they  have  bought 
the  Union  of  California  for  fifty  millions. 
Two  years  ago  the  Standard  realized 
that  Richmond  Reach  was  a  most  advan- 
tageous point  for  a  central  depot.  There 
Occident  rail  meets  orient  sail.  To  the 
astonishment  of  the  American  Company 
it  was  found  that  the  Rothschilds  had 
already  acquired  the  best  property  there. 
Tliat  fact,  however,  did  not  scare  off  the 
mighty  Standard.  It  went  to  work  buy- 
ing up  all  the  land  surrounding  the 
Rothschild  site — a  Yankee  sort  of  a  trick. 
The  result  is,  the  massive  concrete^  reser- 
voirs of  both  interests  stand  facing  each 
other  like  two  formidable  gladiators.  A 
frail  fence  is  all  that  separates  the  an- 
tagonists. 

The  Standard  can  now  store  several 
hundred  thousand  barrels  at  Richmond, 
and,  although  this  capacity  is  greater 
than  that  of  the  competing  depot,  it  will 
be  doubled  shortly.  The  Standard  is  also 
building  a  big  depot  at  San  Francisco, 
but  the  one  at  Richmond  Beach  will  be 
the  largest  on  the  coast.  Here  big  battle- 
ships and  commercial  giants  may  come 
alongside  the  tanks  and  drink  their  fill 
of  oil,  while  at  the  back  runs  a  trans- 
continental railroad. 

The  Rothschild  interest  brings  its 
gasoline  from  Sumatra,  Russia,  India, 
and  Borneo.  It  requires  three  shiploads 
to  fill  the  tanks  at  Richmond,  the  first 
battleground  chosen  by  the  invaders. 
Whether  the  oncoming  scrimmage  will 
extend  eastward  is  not  yet  announced. 
That,  no  doubt,  will  depend  largely  upon 
the  success  of  the  conflict  just  begun  in 
the  Northwest. 

The  American  companies,  notablv  the 
Standard  and  the  Union — if  the  latter 
really  is  American — are  feverishly  add- 
ing ships  to  their  tanker  and  barge  fleets. 
No  finer,  better  equipped  vessels  ply  the 
sea  than  the  Standard's  big  steel  tankers, 
and  they  carry  thousands  of  barrels  of 
oil  in  a  cargo.     These  ships  are  moving 


up  and  down  the  west  coast  almost  daily 
with  big,  four-masted,  elaborately  fur- 
nished, steel  barges  in  tow. 

An  oil  salesman  not  long  since  said 
that  "the  Pacific  Coast  eats  oil."  Perhaps 
he  got  his  idea  from  the  after-dinner 
remark  made  by  Mr.  Harris,  in  which 
that  gentleman  said  that  the  coast  has 
more  than  its  share  of  "motors",  which, 
it  may  be  well  to  explain,  is  British  for 
gas  engine.  Of  course,  the  salesman 
intended  to  imply  that  oil  on  the  Pacific 
Coast  disappears  with  the  rapidity  of 
food.  That  is  quite  true ;  it  bespeaks  the 
omnipotence  of  oil. 

It  is  thought  that  one  of  the  richest 
oil  fields  in  the  world  exists  in  the 
vicinity  of  the  Panama  Canal.  The  fields 
lie  along  the  Gulf  of  Darien.  A  German 
first  found  the  fields,  but  he  did  not  rush 
home  to  tell  the  Kaiser  about  them,  for 
the  emperor  thinks  the  State  should  own 
and  operate  oil  fields.  The  discoverer 
developed  a  spring  where  the  oil  per- 
colated through  the  earth's  surface,  and 
he  has  been  bringing  into  Panama  City 
an  exceptionally  fine  quality  of  high-grav- 
ity oil.  Americans  who  have  become  inter- 
ested in  the  discoveries  are  now  taking 
up  the  matter  of  exploitation  with  lead- 
ing oil  financiers  in  this  country. 

P3ecause  of  the  opening  of  the  canal  a 
short  time  hence,  and  the  new  marts  of 
trade  it  will  develop,  and  because  of  the 
fact  that  new  oil  fields  are  being  found 
almost  every  day  along  the  w-estern  coast, 
the  American  companies,  large  and  small, 
to  say  nothing  of  the  British  concern 
which  is  hauling  two-million-gallon 
cargoes  over  this  way,  are  making  haste 
to  meet  the  growing  consumption. 

The  British  concern  is  entering  the 
gasoline  trade  only  just  now.  That  is 
because  there  is  a  shortage  of  this  prod- 
uct here  at  home.  Inasmuch  as  a  fixed 
amount  of  nearly  all  oil  products  results 
from  the  refining  of  petroleum,  the 
demand  for  gasoline  is  naturally  taxing 
our  producers.  Therefore,  refined  kero- 
sene compared  to  gasoline  is  a  drug  on 
the  market.  This  condition  was  reversed 
before  the  coming  of  gas  engines  in 
boats,  automobiles,  and  aeroplanes.  Be- 
fore that,  gasoline  had  a  hard  time  to 
find  a  buyer.  But  out  of  all  this  evolu- 
tion comes  crude  oil  to  drive  the  engines 
of  the  world  and  to  do  man's  will. 


PLAN  OF  PANAMA-PACIFIC  EXPOSITION 


PANAMA-PACIFIC  INTERNA- 
TIONAL EXPOSITION 

LJEREWITH  is  reproduced  the  gfround 
*•  ■'■  or  block  plan  of  the  Panama-Pacific 
International  Exposition.  Starting  at  the 
left  of  tlie  illustration  at  Van  Ness  Ave- 
nue, which  marks  the  extreme  eastern 
limit  of  the  grounds,  is  the  entrance  to 
the  concessions  district  which  lies  partly 
behind  Fort  Mason.  The  towering  domes 
and  spires  of  the  district  will  be  visible 
in  part  from  San  Francisco  Bay.  The 
concessions  district  is  seen  to  be  divided 
east  and  west  by  an  irregular  boulevard, 
the  Street  of  Concessions,  which  will  con- 
nect with  the  main  boulevards  and  ave- 
nues of  the  exposition.  On  the  water 
front,  opposite  Machinery  Hall,  will  be 
noted  the  exposition  ferry  slips,  shipping 
yards,  and  railway  docks. 
Next  comes  Machinery  Hall, 
the  largest  single  structure  in 
the  exposition,  122  feet  high, 
367.8  feet_  wide,  and  967.8 
feet  long. 

The  next  group  of  eight 
buildings  is,  as  will  be  noted, 
divided  from  north  to  south 
by  three  huge  interior  courts, 
the  central  court  being  the 
Grand  Court  of  Honor,  the 
Court  of  the  Sun  and  Stars. 
Before  the  group  of  eight 
buildings  is  an  esplanade  300 
feet  wide,  indented  by  a  great 
yacht  harbor  directly  in  front 
of  the  Palace  of  Horticulture  ; 
nearest  the  hills  of  San  Fran- 
cisco, and  paralleling  the  es- 
planade, is  a  tropical  garden 
in  which  are  set  Festival  Hall, 
the  Palace  of  Horticulture, 
and  other  huge  structures. 


The  Original  "Forty- 

Niner" 
Statui'  of  James  Marshall, 
the    man    who    discovered 
gold  in  California. 


To  the  west  of  the  group  of  eight 
buildings  will  be  noticed  a  circular- 
shaped  structure,  the  Palace  of  Fine 
Arts,  which  will  face  upon  a  lagoon  and 
great  Italian  court :  the  Palace  of  Fine 
Arts  will  be  1,100  feet  long  in  its  outside 
arc.  The  States  of  the  Union  will  occupy 
locations  upon  the  Avenue  of  Common- 
wealths along  the  bay,  while  the  foreign 
nations  will  erect  their  pavilions  farthest 
from  the  harbor. 

The  greatest  length  of  the  grounds  is 
15,000  feet,  and  the  greatest  width  more 
than  a  mile.  The  area  of  the  site  is  625 
acres. 

Ji 

MARSHALL— DISCOVERER 
OF  GOLD 

MO  statue  in  the  United 
States  suggests  more  of 
the  romance  and  passion  which 
rule  the  human  race  than  the 
finely  executed  figure  of 
James  W.  Marshall  at  Coloma, 
California.  But  who  was 
James  Marshall  ?  He  was  the 
man  who,  in  1848,  started  the 
stream  on  the  Pacific  Coast 
which  was  to  pour  a  billion 
and  a  half  dollars  of  Cali- 
fornia gold  alone  into  the 
channels  of  trade  in  the  United 
States.  Sixty-five  years  ago, 
while  repair  work  was  being 
done  on  the  race  of  Sutters 
Mill,  near  Coloma,  Marshall 
found  the  first  nugget  of  gold. 
The  news  spread  like  wildfire 
even  in  that  era  of  poor  com- 
munication, and  the  next  year 
followed  the  great  rush  of  the 
"Forty-Niners",     whose     ex- 
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ploits  have  beconu' 
classic  in  miiiin- 
li  i  s  t  o  r  y.  Thosi.- 
hardy  argonauts 
tirst  panned  the  free- 
gold  along  the  pres- 
ent stream  beds, 
hut  gradually  they 
traced  the  precious 
metal  to  the  old. 
dry,  prehistoric 
river  beds  on  the 
s  u  m  m  i  t  s  of  the 
riilges,  and  finally 
to  the  quartz  veins, 
the  primary  source 
of  all  the  gold  in 
California. 

FENCE  OF 
MANY  USES 

nrilERE  is  a  hv- 

•'■    ing    fence 

w  li  i  c  h   furnishes 

protection     to     the 
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Relic  of  the  French  Days  at  Panama 
A  larao  trt-e  has  grown  up  tliroueh  an  old 
French  dump  car  abandoned  in  the  jungle 
near  San  Pablo.  Note  the  rail  embedded  in 
the  trunk  and  the  orchid  growing  on  the  Hoor 
of  the  car.  This  is  a  typical  scene  along  the 
course  of  the  old  French  work,  a  project  that 
co=t  more  than  two  hundr.d   million   dollars. 


weak,  drink  to  the 
thirsty,  and  food  to 
the  hungry.  It  is 
the  C'crcits  Mar- 
ij^iiiatus,  a  variety 
of  cactus  which 
flourishes  in  Mex- 
ico and  parts  of  the 
United  States.  It 
is  commonly  plant- 
ed as  a  hedge  to 
guard  the  fields 
from  the  ravages 
of  marauding  ani- 
mals. 

Each  shaft  of  the 
])lant  is  a  miniature 
reservoir  of  water, 
making  this  cactus 
the  salvation  of 
many  a  spent  trav- 
eler in  the  arid 
wastes  in  which  it 
grows.  From  this 
and  other  varieties 
of  the  cactus  also 
comes  the  well 
known  piote  bean 
or  mescal  button 
from  which  the 
"fire  water"  of  the 
Mexican  peon  is 
di.sti'led. 

In  remote  times 
these  plants  had  a 
part  in  religious 
ceremonies. 


CACTUS  FENXE  .\S  FOUND  IN    MEXICO 
The  plant  is  also  a  source  of  food  and  drink. 


LUNCHING  IN  ST.  PAUL'S 
CHURCHYARD 

VV/HERE  the  tide  flows  thickest  on 
"  old  Broadway  in  New  York,  stands 
the  open  church  yard  of  St.  Paul's,  with 
its  shady  trees,  plots  of  green  grass  and 
ancient  tomb-stones.  In  the  summer 
time  it  is  a  bit  of  the  real  country  set 
down  in  the  dusty  heart  of  the  town. 
To  this  grassy  spot  day  after  day  come 
scores  of  young  women  employed  in  the 
surrounding  office  buildings  to  eat  their 
lunches  under  the  trees  and  enjoy  a  few 
minutes  contact  with  Mother  Nature. 
The  authorities  of  the  church  are 
wise  enough  not  to  object 
and  the  young  women  are 
careful  to  do  nothing  to 
mar  the  place. 

There   are    few 
pleasanter   sights    in 
New  York  than  that 
of    these    blooming 
young  girls  laugh- 
ing    and     chatting 
under    the    shadow 
of  the  tombs  of  the 
ancient    Knicker- 
bockers. They  serve  to 
link  the  activity  of  a  busy 
metropolis   with   the 
stolidity   of   an    old    trading- 
post,  and  give  a  picturesque 
touch  to  the  old  churchyard. 


A  $40,000  Bolt  of  Lightning 


Lunch  Hour  in  St.  Paul's  Church  Y.\rd 

A  COSTLY  LIGHTNING  BOLT 

THIS     remarkable    photograph    of    a 
chain  of  lightning  was  recently  taken 
at   Vancouver  Island,   British  Columbia. 
It  is  the  work  of  the  wife  of  the 
sui-ierintendent    of    a   power 
c  o  m  p  a  n  y   and   was   ob- 
tained   on    the    instant 
when   the   bolt   struck 
the   plant,   causing   a 
damage    of    forty 
thousand    dollars 
and    plunging    the 
city      of      Victoria 
into  darkness. 
For     a     period     of 
eight    hours    the 
woman    braved     the 
elements,      procuring 
photographs  that  elec- 
trical engineers  and  sci- 
entists   claim    are   the   most 
remarkable     ever     obtained 
during  an  electrical  storm. 
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CULEBRA   CUT.   LOOKING  NORTH  OF  CUCURACHA  SLIDE 


CuLEBRA  Cut 
Looking  north  past  town  of  Culebra. 


CULi.i.KA    L  L  I 

Opposite  Gold  and  Contractor's  hills. 


CONTROLLING  CULE- 
BRA'S  SLIDES 

■yHE  illustrations  herewith  are 
*  views  of  the  Culebra  Cut, 
the  mammoth  problem  in  the 
gigantic  undertaking  of  conquer- 
ing the  Isthmus  of  Panama.  In 
this  Cut  the  extreme  maximum 
depth  of  excavation  is  five  hun- 
dred feet.  Washington  Monu- 
ment, if  placed  vertically  within 
it,  would  extend  but  a  few  feet 
above  the  highest  point  in  the 
east  bank.  The  bottom  level  of 
the  Canal  has  been  reached 
throughout  practically  the  whole 
length  of  the  Cut,  but  the  re- 
quired bottom  width  of  three 
hundred  feet  has  not  yet  been  at- 
tained. 

The  obstruction  of  the  Cucura- 
cha  Slide  has  greatly  hampered 
the  work.  This  troublesome 
Slide,  which  had  its  origin  in 
the  early  days  of  the  first  French 
canal  company,  has  recently  be- 
come active  after  having  re- 
mained practically  dormant  for 
more   than   a  year.      It   involves 
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AT  WORK  ON  THE  FOUNDATION  OF  BIG  MEADOWS  DAM 
The  completed  dam  will  develop  500.000  horsepower. 


approximately  forty-seven  acres,  in 
which  large  trees  are  growing  undis- 
turbed, although  the  mass  as  a  whole  is 
slowly  moving  toward  the  Canal  prism. 
It  is  estimated  that  at  least  a  million  and 
a  half  cubic  yards  will  have  to  be  re- 
moved from  this  Slide  before  the  Canal 
is  opened.  After  that,  whatever  material 
continues  to  slide  can  easily  be  taken  care 
of  by  steam  dredges. 

HUGE  POWER  DAM 

ALL  power  and  irrigation  projects 
**■  heretofore  planned  for  California 
are  dwarfed  by  the  tremendous  under- 
taking now  under  way  in  Plumas  County 
on  the  Feather  River,  about  three  hun- 
dred miles  from  San  Francisco.  When 
the  Big  Meadows  Dam  is  completed  over 
forty-four  square  miles  of  land  will  be 
under  water.  So  tremendous  is  the  stor- 
age capacity  that  three  years  will  be 
required  to  fill  the  reservoir  with  the 
drainage  of  over  five  hundred  square 
miles  of  mountain  country. 

From  end  to  end  the  dam  will  be 
eight  hundred  and  three  feet  long;  the 
greatest    height    from    bedrock    to    the 


fifteen-foot  roadway  on  the  top  of  the 
structure  will  be  one  hundred  and  eighty 
feet.  The  foundations  are,  of  course,  in 
rock.  The  dam  is  not  to  be  solid,  but 
will  be  a  succession  of  reinforced  con- 
crete arches.  It  will  'be  completed  in 
October  of  this  year. 

The  top  of  the  dam  will  be  four  thou- 


A  View  Showing  the  Arch  Form  of  Construction 
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s^nil  Jivo  lunnlred  feet  above  sea  level. 
TUere'  will  be  an  aggregate  head  of 
water,  for  ]iower  jnirposes,  of  about  four 
thousand  feet.  The  flow  will  be  suffi- 
eient  to  develop  a  total  of  about  five  hun- 
dred thousand  horsepower.  Compared 
with  other  power  developments  in  Cali- 
fornia, this  is  colossal.  The  Los  Angeles 
city  aqueduct  power  plant,  when  at  its 
best,  will  develop  one  hundred  and 
twenty  thousand  horsepower.  The  Lake 
Spaulding  Project  of  the  Pacific  Gas  and 
l*"lectric  Coni])any,  when  brought  to  its 
highest  capacity,  will  show  from  one 
hundred  thousand  to  one  hundred  and 
live:  thousand  horsepower. 

The  sale  of  electrical  energy  is  not  the 
only  source  of  revenue  that  will  accrue 
from  the  construction  of  the  dam.  From 
the  annual  flow  of  the  drainage  basin 
included  in  the  project,  it  is  estimated 
that  there  will  be  enough  water  to  irri- 
gate two  hundred  and  forty  thousand 
acres  of  land.  The  total  quantity  of 
water  which  will  be  stored  will  be  about 
twelve  million  two  hundred  and  fifty 
thousand  acre-feet. 

FORTY  THOUSAND  WORDS 
AN  HOUR 

[[•:RE\\'ITH    is    shown 
the    photo-electric    de- 
vice  which   transmits  mes- 
sages at   the   rate  of  forty 
thousand    words    an    hour. 


H' 


It  is  the  invention  of  Antoine  Pol- 
lak,  a  Hungarian.  In  the  transmitter  of 
this  machine  an  electric  light  spot  is 
projected  upon  a  background  between 
two  mirrors,  one  moving  vertically,  the 
other  horizontally.  The  light  spot,  whicli 
denotes  the  character  to  he  transmitted,  is 
caught  on  a  roll  of  sensitized  ])aper  and 
is  automatically  photographed. 

The  machine  consists  of  three  parts: 
the  perforator,  the  transmitter,  and  the 
receiver.  The  first  is  operated  like  a 
typewriter;  the  other  two  work  auto- 
mat ically. 

DUTCH  PROFIT  IN  MOLESKINS 

r\LIRING  the  past  two  years  the  mole- 
■"-^  skin  industry  has  had  a  remarkable 
growth  in  the  Netherlands,  a  circum- 
stance probably  due  to  the  fact  that  the 
skin  substitutes  well  for  seal.  The  ani- 
mal, once  regarded  as  a  pest,  is  now 
looked  upon  as  a  source  of  revenue. 
Professional  hunters  pa}'  from  ten  to  fif- 
teen cents  a  skin. 

Such  wholesale  activity  is  leading  to  an 
extermination    of    the    mole,    and    it    is 
thouglit  that  legislation  will  be  enacted 
to  curb  the  excessive  slaugh- 
ter.      In     such     legislation, 
however,  a  factor  to  be  con- 
sidered   in    Holland    is    the 
possible    harm    to    the    sea- 
restraining  dykes  that  might 
result  from  the  burrowing  of 
moles,   if  their  numbers 'are 
not  kept  down. 
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TRANSMITTING  A   MESSAGE   AT  THE  RATE  OF  40.000  WORDS  AN  HOUR 


eaPYRKHT^  UHDCtlAOOO  &  VNDERWOOD 


WOOD  SOLD  BY  THE  TON 

f  UMBER  sold  by  weight  and  not  by 
'^  measurement  is  something"  unusual  in 
that  industry.  Circassian  wahiut,  so 
much  sought  for  furniture  and  interior 
finish,  is  now  sold  by  the  pound  or  ton, 
not  by  the  foot.  This  wood  has  been 
]io]5ular  for  centuries.  Before  the  birth 
of  Christ  it  was  introduced  into  Italy 
from  Persia. 

Russia  is  now  the  chief  source  of  our 
supply  of  this  valuable  wood.  The 
jirescnt  price  at  shipping  ]iorts  ranges 
from  eighty  to  one  hundred  dollars  per 
ton.  Single  trees  possessing  burls  of 
unusual  beauty  have  been  known  to  sell 
for  three  hundred  dollars  each.  The  logs 
are  too  heavy  to  permi|  floating-,  and  are 
sold  in  the  bark  from  the  forest.  The 
irregular  logs  usually  possess  the  best- 
figured  wood.  Only  the  heart  of  the  log 
is  used. 

Substitutes  for  Circassian  walnut  are 
common.  Among  them,  satin  walnut, 
tassel  wood,  and  red  gum  are  the  most 
frequently  used.  Foreign  walnuts  also 
are  often  substituted. 
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PRINCE  OF  DARE-DEVILS 

T^HE  exploits  of  daring  aviators  melt 
into  insignificance  when  compared 
with  the  recent  attempted  flight  of  Rod- 
man Law,  prince  of  dare-devils.  His 
idea  was  to  go  up  in  the  air  on  the  top 
of  a  huge  skyrocket  loaded  with  about 
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The  "Human  Skyrocket"  Beforh  and  .^ftkk  Its 
Explosion 


fifteen  hundred  pounds  of  black  powder, 
and  descend  by  means  of  a  parachute. 

Observations  on  his  flight  were  never 
taken,  for  the  rocket  did  not  leave  the 
ground.  It  exploded  with  terrific  force, 
and  threw  Law  about  thirty-five  feet, 
burning  and  injuring  him  severely. 

The  views  show  Law  ready  to  be 
"touched  off"  and  the  rocket  in  explo- 
sion. The  many  spectators,  who  had  as- 
sembled at  a  safe  distance,  as  well  as 
the  moving  picture  men,  were  filled  with 
dismay  at  the  unexpected  outcome. 
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AIR    BRINGS    SHIPS    FROM 
OCEAN'S    DEPTHS 

By 
HENRY    H.    KENNEDY 

In  the  May  number  of  Technical  World  an  account  U'as  given  of  the  services  performed  by 
IV.  If.  JVotherspoon  in  tU7-ning  his  engineering^  experience  as  a  ''sand-hog"  to  account  by  devising  a 
self-salving  system  for  warships.  By  the  use  of  compressed  air  he  has  been  able  to  make  a  vessel 
practically  iinsinkable.  His  method  consists  of  virtually  converting  the  wounded  division  into  a 
diving  bell,  and  he  largely  utili%es  existing  facilities  which  are  of  necessity  built  into  the  modem  man- 
of-war.  The  present  article  deals  with  the  application  of  his  system  in  the  refoating  of  a  foundered 
vessel.  — Editor's  Note. 


THE  Royal  George,  a  vessel  of 
fourteen  thousand  tons  dis- 
placement, recently  went 
ashore  upon  the  rocks  in  the 
St.  Lawrence  River.  Her 
hull  and  cargfo  were  valued  at  one  mil- 
lion five  hundred  thousand  dollars.  The 
ordinary  efforts  to  drag  her  off  were 
futile.  The  large  holes  in  her  bottom 
had  flooded  her  holds  and  she  was  grip- 
ped by  the  boulders  upon  which  she  had 
struck. 

The  gravity  of  her  situation  was  em- 
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phasized  by  the  fact  that  even  though 
the  tide  had  a  rise  and  fall  of  sixteen 
feet,  still  the  flood  was  not  sufficient  to 
float  her  enough  to  permit  her  with- 
drawal. So  hopeless  seemed  the  situ- 
ation that  her  owners  actually  abandoned 
the  vessel  to  the  underwriters,  and  a 
premium  of  sixty-five  per  cent  was 
charged  to  reinsure  her.  Such  was  the 
state  of  affairs  when  the  underwriters 
called  Mr.  Wotherspoon  to  their  aid.  He 
had  already  done  some  striking  work  in 
the  salvage  of  vessels  by  means  of  com- 
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This  Diagram  Shows  How  Repairs  Wrrk  Madk  on  the  itoj-ii/ 

George  After  the  Damaged  Compartments  Were  i'uT  Under 

Compressed  Air 


]ire.ssed  air.  But  that  he  would  be  able 
to  refloat  the  vessel  and  repair  her  with- 
out taking  her  into  dry-dock  was  not 
considered  a  possibility. 

Mr.  Wotherspoon  was  unable  to  ad- 
here strictly  to  his  usual  methods,  owing 
to  the  nature  of  the  construction  of  the 
merchant  vessel.  He  could  not  surround 
the  damaged 
compartments 
with  other 
compartments 
filled  with  com- 
pressed air,  and 
so  had  to  over- 
lay them  with 
an  air-tight 
sheathing  and 
then  shore 
them  or  brace 
them,  so  that 
the  bursting 
stresses  of  the 
air  in  the  dam- 
aged chambers 
could  be  dis- 
tributed to  the 

nearby  structure.  The  hatches  over  the  in- 
jured spaces  were  sealed  with  steel  plates, 
and  to  the  circular  opening  in  these  plates 
were  secured  cylindrical  air-locks  which 
had  both  a  top  and  a  bottom  door.  A 
pipe  was  also  led  through  this  hatch 
cover  from  the  compressors.  The  air 
was  then  turned  into  the  flooded  holds, 
and  in  a  very  few  minutes  the  invading 
water  had  been  driven  out  until  it  was 
level  with  the  topmost  edge  of  the  highest 
of  the  wounds  in  each  compartment. 
Conditions  were  found  to  be  satisfactory, 
and  the  Royal  George  was  towed  off  the 
rocks  and  anchored  out  in  the  river. 

The  nearest  dock  was  a  good  many 
miles  farther  up  the  St.  Lawrence.  To 
dock  her,  independently  of  the  cost  of 
repairs,  would  mean  a  daily  outlay  of 
one  thousand  dollars,  and  there  was  dan- 
ger that  the  ship  would  be  held  there  for 
the  winter  by  the  river's  freezing.  The 
situation  was  a  critical  one,  but  Mr. 
Wotherspoon  met  it  with  resourceful- 
ness, and  what  he  did  is  without  a  parallel 
in  the  history  of  salvage  operations. 

"Sand-hogs"  went  down  into  the  dam- 
aged compartments  through  the  air-locks, 
and,  with  pieces  of  planking  and  mud 


and  oakum,  roughly  sealed  the  wounds  in 
the  bottom  plating,  beginning  their  work 
at  the  top  of  the  holes  and  working 
downward.  The  compressed  air  fol- 
lowed them,  and  the  water  was  thus 
progressively  driven  further  and  further 
outboard  until  each  previously  flooded 
space  was  quite  dry.     O.f  course,  the  air 

pressure  kept 
the  patches 
from  yielding, 
b  u  t  no  ship 
would  think  of 
going  to  sea  in 
this  condition. 
The  problem 
was  to  make 
her  fit  to  re- 
sume her  voy- 
age, and  that 
in  the  face  of 
the  fact  that 
nearly  forty 
per  cent  of  the 
ship's  bottom 
was  injured. 
Patterns  of 
the  plates  required  were  made  of  thin 
wood,  and  these  so-called  templates  had 
marked  upon  them  the  places  for  bolt 
holes  and  bolts.  Corresponding  holes 
were  bored  in  the  bottom  of  the  ship 
and  plugged  from  within,  while  the  pat- 
terns were  sent  ashore  to  the  black- 
smiths. The  plates  were  made,  screw 
bolts  fitted  into  them,  and  then  they  were 
lowered  outside  the  vessel  and  into  posi- 
tion— a  diver  guiding  them  into  place. 

The  plugs  were  withdrawn  by  the 
workmen  within,  and  the  bolts  of  the 
patch-plate  pushed  through  and  im- 
mediately secured  by  nuts  and  drawn  up 
tight  against  red  lead.  Previously  the 
torn  bottom  plating  had  been  cut  away 
by  oxyacetylene  flames,  and  when  the 
patches  were  in  place  and  tested,  the  air 
pressure  was  released  and  the  compart- 
ments found  to  be  water-tight. 

The  Royal  George  encountered  heavy 
weather  on  her  way  to  Halifax,  but  her 
temporary  repairs  proved  entirely  ade- 
quate. At  Halifax  she  was  docked  for 
a  superficial  examination.  She  then  took 
on  cargo  and  returned  to  England  to  be 
refitted  for  service,  and  be  made,  prob- 
ably, as  seaworthy  as  ever. 


POWDER     AND     GAS 
AID    FIRE-FIGHTERS 

By 
DR.   ALFRED    GRADENWITZ 


A  AMERICA'S  fire  loss  for  the  past 
/\       five  years  averaged  $30,000  an 

/  \  hour.  We  destroy  more  prop- 
/  \  erty  by  fire  than  do  any  four 
.X  \.  nations  of  Europe,  and  this, 
despite  certain  recent  and  startHng  dis- 
closures to  the  contrary,  is  not  because 
we  are  a  nation  of  incendiarists.  The 
chief  reason  is  that  we,  unlike  Europe, 
have  not  learned  that  an  ounce  of  preven- 
tion is  worth  a  pound  of  cure. 

In  Germany,  that  stronghold  of  fire 
prevention,  there  has 
recently  been  perfect- 
ed a  new  form  of  ex- 
tinguisher which  com- 
bines the  two  meth- 
ods heretofore  used 
in  machines  designed 
for  fighting  incipient 
fires.  These  are  the 
well-known  "chemical 
tank",  which  throws 
an  acid  liquid  and  is 
practically  useless  in 
fighting  burning 
liquids,  and  the  tube 
of  powder,  which  de- 
pends upon  the  action 
of  gravity  and  is  lim- 
ited in  range  by  the 
proximity  with  which 
the  operator  may  ap- 
proach the  fire.  A 
German  inventor  has 
so  adapted  the  two 
schemes  that  a  solid 
powder  is  thrown 
imder  high  pressure 
and  in  a  well-directed 
manner. 

The  apparatus  con- 
sists of  a  reservoir  for 
the  extinguishing 
powder,     connected 


Extinguisher  Bei 
C 


with  a  flask  containing  compressed  car- 
bonic acid.  As  soon  as  the  lever  at  the 
top  is  turned,  the  carbonic  acid  rushes 
out  into  the  reservoir,  projecting  the 
powder  on  the  conflagration  under  enor- 
mous pressure,  and  much  more  efficiently 
than  any  gravity  apparatus  could  do. 
When  the  fire  has  been  put  out,  the  ap- 
paratus is  closed  by  pressing  the  lever, 
thus  storing  for  future  needs  the  re- 
mainder of  the  powder  and  carbonic  acid. 
The  powder  reservoir  has  a  patented 
lock,  and  being  tested 
at  about  15,000 
pounds,  both  the  res- 
ervoir and  flask  are 
safe  against  explo- 
sion. Many  of  the 
foremost  German  en- 
gineering and  bank- 
ing firms,  the  German 
Bank  among  others, 
have  mstalled  the  a])- 
]iaratus  in  their  vari- 
ous departments,  and 
the  managers  of  Ger- 
man fire  brigades  are 
considering  its  instal- 
lation as  a  part  of 
their  equipment. 

Recent  fire  extinc- 
tion tests  were  made 
by  the  builders  of  the 
machine  in  the  sub- 
urb of  Tempelnof 
( Berlin)  at  a  secluded 
spot  equipped  with 
everything  required 
for  the  lighting  and 
extiiiguishing  of  fires. 
They  were  attended 
by  interesting  results. 
These  headquarters 
of  harmless  incendiar- 
ism had  been  equipped 
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'  with  wooden  liuts,  a  row  of  bottles  con- 
taining the  most  inflammable  liquids,  and 
half  a  dozen  tiny  apparatus  painted  a 
bright  red. 

The  first  demonstration  was  planned 
to  show  the  ease  with  which  burning 
liquids  may  be  extinguished.  Into  a 
ditch,  dug  a  short  time  before  for  the 
sake  of  some  public  lire  tests,  was  poured 
some  kerosene, 
and  on  top  of  it, 
some  gasoline.  A 
burnins:  mate  h 


A  Miniature  Fire  Engine 


w^as  then  thrown  into  the  mixture  and 
the  conflagration  augmented  by  pouring 
some  more  gasoline  on  the  fire  from  a 
flask  fitted  with  a  safety  lock.  When  the 
flame  had  assumed  sufficient  dimensions, 
the  firemen  seized  one  of  the  e.xtin- 
guishers  and  projected  on  the  fire  a 
stream  of  fine  powder,  which  put  it  out 
even  more  quickly  than  it  had  been 
lighted. 

The  next  test  was  made  with  a  barrel 
containing  tar,  on  top  of  which  was 
poured  some  kerosene  and  gasoline  to 
make  it  even  more  inflammable.  The 
flames  which  issued  from  this  combusti- 
ble barrel  were,  of  course,  still  higher 
than  those  of  the  gasoline.  This  con- 
flagration was  quickly  extinguished  by 
the  efficient  little  apparatus. 

A  heap  of  logs  coated  with  tar  and 
sprinkled  over  with  kerosene  and  gaso- 
line was  then  set  on  fire  and  extinguished 
in  a  similar  way. 

Then  followed  a  final  and  exacting 
test.  A  wooden  cabin  of  respectable  di- 
mensions was  ignited.  It  immediately 
threw  off  clouds  of  smoke  and  fire  and 
was  fanned  by  the  strong  wind  into  a 
huge  blaze.  The  task  of  extinguishing  such 
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a  blaze  with  the  small  instrument  was  ac- 
cdniplislieii  in  less  than  two  scciiiids. 

It  will  readily  be  imdcrstood  that  ex- 
tinguishers of  this  type  are  of  the  utmost 
value  for  safe-guarding  extensive  build- 
ings where  great  crowds  are  gathered  : 
for  example, 
theatres,  music 
halls,  depart- 
ment stores, -as- 
sembly rooms, 
and  hospitals. 
Whenever  a 
fire  breaks  out. 
the  extinguish- 
er— ever  ready 
for  operation — 
can  always  be 
brought  to  the 
rescue,  and  un- 
less the  confla- 
gration has  as- 
s  u  m  e  d  too 
great  dimen- 
sions before  its 
discovery,  the 
chances  are 
that  it  will  be 
extinguished 
before  the  ar- 
rival of  the  fire  company.  Owing  to  the 
efifectual  fire  protection  thus  afforded  and 
to  the  fact  that,  unlike  water,  the  solid 


powder  exerts  no  destructive  effects,  in- 
surance companies  will,  of  coiu-se,  lower 
their  rates  for  buildings  equi])ped  with 
such  apparatus. 

The    extinguisher    is 
types   containing   four, 


The  Next  Test  Was  Made  With  a  Barrel  Cont.aining  Tar 


made  in  three 
seven,  and  nine 
pounds  of  pow- 
der, respective- 
ly. In  addition, 
there  is  a  large 
transportable 
apparatus  car- 
r  y  i  n  g  17  5 
pounds  of  pow- 
der, and  a  car- 
bonic acid  flask 
sutificing  for 
three  charges. 
This  apparatus 
is  intended  not 
only  for  incipi- 
ent fires,  for 
the  huge  quan- 
tities of  pow- 
der which  it 
projects  make 
it  valuable  in 
fighting  more 
extensive  con- 
flagrations. 
Such  a  device  is  really  an  efficient  fire  en- 
gine reduced  to  miniature  dimensions.  It 
should  prove  invaluable  .n  dry  countries. 


FARM    TREATMENT    FOR    THE     INSANE 

By 


ALFRED    JONES 


THE  asylum  or  congregational 
method  of  dealing  with  mental 
defectives  should  be  declared 
obsolete  and  hurtful.  It  will 
come  to  be  proscribed,  and 
must  follow  to  oblivion  the  institutional 
care  of  foundlings,  orphans,  and  other 
social  dependents. 

Junior  republics  with  their  groups  of 


individual  cottages  for  orphan  boys  and 
girls  and  the  boarding  out  plan  for 
foundlings  are  paving  the  way  for  colony 
treatment  of  the  insane.  Investigations 
such  as  were  pursued  by  Dr.  Kelsey, 
Professor  in  Sociology  at  the  LTniversity 
of  Pennsylvania,  have  laid  bare  funda- 
mental fallacies  in  the  principles  of  con- 
gregational treatment. 
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At  the  opening-  of  the  hberal  Blanken- 
burg  reform  administration  in  Philadel- 
phia a  probe  was  made  into  the  con- 
ditions existing  at  Blockley,  the  munic- 
ipal asylum  for  the  insane.  It  was  found 
that  the  inmates  were  herded  together 
like  animals  and  that  their  malady  was 
being  aggravated  by  the  fearful  conges- 
tion in  which  they  were  forced  to  live. 
The  results  of  the  probe  were  reported 
to  the  city  gov- 
ernment  and 
the  problem  of 
relieving  the 
situation  de- 
volved upon  the 
health  depart- 
ment. 

When  Alex- 
ander Wilson, 
who  was  ap- 
pointed Assist- 
ant Director  of 
the  Depart- 
ment  of  Health 
and  Charities 
on  the  election 
of  Mayor 
Blankenburg, 
made  his  first 
round  of  the 
city  properties  his  attention  was  called  to 
the  Byberry  tract  on  the  outskirts  of  the 
city.  He  found  there  one  thousand  acres 
of  fertile  land  with  several  farmhouses, 
tumble-down  and  abandoned  but  situated 
in  healthful  surroundings  and  capable  of 
reconstruction.  A  number  of  insane  pat- 
tients  had  been  placed  on  the  Byberry 
farm  in  a  central  building  and  under  the 
control  of  a  group  of  attendants.  The 
progress  they  had  made  there  showed  the 
assistant  director  that  with  more  indi- 
vidual care  and  attention,  more  liberty  of 
action  and  a  better  chance  to  develop 
their  interests,  they  might  be  brought 
back  again  to  normal. 

Mr.  Wilson  organized  the  colony 
scheme  of  treatment  for  mild  cases  of 
insanity.  His  plan  was  to  place  the 
mildest  and  most  hopeful  of  the  patients 
in  colonies  where  they  could  live  normal, 
healthy  lives  with  individual  interests, 
and  yet  under  the  community  plan.  He 
remodeled  two  of  the  old  farmhouses  at 
a  ridiculously  low  expense  to  the  city. 
The   painting   and    minor    repairs    were 


done  by  the  patients  themselves.  In  these 
houses  Mr.  Wilson  placed  colonies  of 
men  under  the  supervision  of  a  man 
and  his  wife,  the  latter  acting  as  ma- 
tron. 

Each  colony  consists  of  about  twenty- 
five  men,  suffering  with  some  mild  form 
of  mania,  harmless,  willing  to  make 
themselves  useful,  and  eager  to  be  given 
a  share  in  the  duties  and  responsibilities  of 

farm  life. 
From  inmates 
of  an  institu- 
tion where  they 
felt  their  de- 
pendence and 
were  doomed 
to  grow  sullen 
and  discontent- 
ed in  a  state  of 
enforced  idle- 
ness, the  men 
have  developed 
into  self-re- 
specting c  i  t  i- 
zens  of  one  of 
the  most  re- 
markable com- 
munities in  the 
country. 

Soon  after 
their  admittance  to  the  colony,  a 
marked  change  took  place  in  their  men- 
tal, moral,  and  physical  status.  The 
signs  of  insanity  which  first  led  to  their 
committal  to  the  municipal  asylum  gradu- 
ally disappeared.  Plenty  of  work  in  the 
open  air,  relaxation  and  exercise,  amuse- 
ment of  a  mild  form,  and  a  wholesome 
interest  in  the  processes  of  life  which 
were  being  carried  on  about  them  in- 
duced a  metamorphosis  in  their  mental 
condition.  In  contrasting  the  old-fash- 
ioned institutional  plan  at  Blockley  with 
the  colony  plan  the  physician  in  charge 
of  Byberry,  Dr.  Edward  M.  McLane, 
said  the  improvement  of  mind  followed 
the  improvement  of  body  and  spirit. 

"The  health  of  the  men  in  the  colo- 
nies," said  Dr.  McLane,  "is  far  better 
than  that  of  the  patients  in  the  institu- 
tion. The  farmers  are  contented.  They 
gradually  learn  to  forget  their  grievances 
and  manias  under  the  influence  of  liberty, 
work,  sleep,  and  recreation.  Their  health 
is  improved  and  that  has  its  effect  upon 
their  mental  condition. 


A  Game  of  Checkers  at  Noon 

The  health  of  the  men  in  the  colonies  is  far  better  than  that  of 

patients  in  the  institution." 
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"Wo  have  little  or  no  trouble  with 
those  that  have  Ih'cu  placed  in  tin-  cut 
lages  iiiulcr  the  sn])ervision  of  the  matron 
and  her  husband.  They  are  tractable  and 
eager  to  remain  where  they  are.  Many 
of  them  actually  object  to  returning 
home  when  they  are  declared  cured. 
The  percentage  of  discharges  is  in- 
finitely higher  than  at  institutions,  and 
whereas  the  runaways  from  institutions 
are  as  tnany  as  four  a  day  we  have  only 


and  the  l)road  expanse  of  well-tilled  fields 
spreading  onl  in  e\'i  ry  direction,  make 
their  location  iileal.  The  twenty-five  pa- 
tients in  each  cottage  are  given  the  benefit 
of  every  curative  property  in  nature,  and 
to  all  intents  and  purposes  are  joint 
owners  of  a  prosperous  farm.  Infinite 
patience  is  shown  their  limitations,  they 
arc  never  driven,  and  their  liberty  is 
never  interfered  with  as  long  as  it  is  con- 
sistent with  tlieir  good  and  advancement 


ONE  OF  THE  COLONY   HOUSES  .AT  BVBERRV   FARM 

Philadelphia  is  cxpcrimt-ntinB  with  tlio  colony  scheiHL'  of  trcatilK-nt  for  mild  cases  of  insanity. 


rarely  a  case  of  a  man  attempting  to 
escape." 

The  patients  in  the  colony  are  not  held 
under  any  restriction.  They  are  watched 
only  in  a  general  way  and  are  given  ab- 
solute freedom  in  the  selection  of  their 
work  and  in  carrying  on  the  labors  of 
the  farm.  The  scheme,  a  radical  depart- 
ure in  the  treatment  of  insanity,  is  epoch- 
making  in  significance. 

The  two  cottages  which  have  been 
used  for  the  Byberry  experiment  are 
comfortable  old  farmhouses  which  were 
renovated  and  made  sanitary  for  their 
new  purpose.  The  tall  shade  trees 
shielding  them  alike  from  sun  and  wind. 


toward  a  permanent  cure.  They  are  con- 
sidered always  as  patients  and  never  as 
farm  hands.  They  are  brought  to  By- 
berry  to  be  restored  to  health,  and  the 
cultivation  of  the  farm  and  the  chores 
about  house  and  barn  are  simply  part  of 
the  cure.  The  aim  of  the  plan  is  to  make 
them  happy  and  to  give  them  such  oc- 
cupation as  will  take  their  minds  of?  their 
I^articular  mania.  It  is  stead)'  insistence 
upon  these  high  ideals  of  conduct  for  the 
colony  that  has  brought  about  the  cures. 
W'hen  patients  are  admitted  to  the 
colony  it  is  usuallv  <lifficult  to  teach  them 
to  work.  .After  they  have  mastered  their 
tasks,  however,   pride   in   their  achieve- 
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mcnt  makes  them  persevere.  A  shrewd 
study  is  always  made  of  the  new  men, 
and  work  is  carefully  chosen  to  fit  their 
capacities  and  their  mental  and  physical 
abilities.  One  becomes  a  cook,  another 
is  appointed  dinin"-  room  man,  one  is 
told  off  to  feed  the  cows,  while  another 
puts  to  use  his  fondness  for  horses.  A 
proof  of  their  enjoyment  of  the  regime 
is  the  average  patient's  declaration  that 
he  will  take  up  farming-  when  he  is  cured. 


their  personal  comfort,  wins  their  love 
and  confidence.  She  exerts  the  intimate 
influence  of  a  mother. 

Expenses  at  the  Byberry  colony  are 
reduced  to  a  minimum  by  rigid  economy 
in  maintenance  and  by  elimination  of  all 
superfluous  expenses.  The  men  live  on 
the  best  products  of  the  land  and  enjoy 
an  ample  supply  of  fresh  vegetables, 
which  they  raise,  also  duclcs,  milk,  eggs, 
and  other  produce  from  the  farm.    They 
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The  matron  must  be  a  comfortable  and 
motherly  |3erson,  for  her  charges  are  usu- 
ally children  in  intellect.  She  must  offer 
the  necessary  mental  stimulus  to  the  men 
under  her  care,  as  she  comes  into  close 
personal  touch  with  them  and  is  their 
confidante.  One  man  who  has  been 
haunted  by  voices  calling  him  incessantly 
day  and  night,  confided  to  the  matron  at 
Byberry  that  he  iiad  not  heard  them  since 
he  came  to  the  colony,  .\gain,  a  boy 
whose  mother  declared  he  liad  not  spoken 
to  her  for  years  goes  out  of  his  way  to 
say  good  morning  and  good  night  to  his 
hostess.    Tlie  niatrim.  daily  attending  to 


do  the  work  about  the  house  as  well  as 
about  the  stables  and  farm,  and  therefore 
the  cost  of  maintenance  is  brought  to  its 
lowest  level. 

Philadelphia's  experiment  at  Byberry 
has  proved  the  efficiency,  and  what  is 
more  interesting  to  city  governments,  the 
economy  of  colony  treatment  for  the  in- 
sane. The  plan  represents  the  first 
thoroughly  scientific  scheme  of  curing 
lunacy  since  the  day  of  Greek  super- 
stition. It  recognizes  the  healing  nature 
of  Ijlue  sky,  pure  air,  and  country  sur- 
roundings. It  finds  in  primitive  condi- 
tions a  cure  for  mental  disorders. 


GKTTING   READY  TO   "CUT   IN" 

From  the  jaw  pans  of  tho  porpoise  is  secured  the  only  lubricant  suitable  for  watches. 


THE    PORPOISE    AND    YOUR 
TIMEPIECE 

BY 
EDWARD    A.    SANFORD 


DOWN  alongf  the  treacherous 
k  Hattcras  Coast  is  a  fishing  set- 
Itlement  engaged  mainly  in 
'catching  the  playful  porpoise. 
The  porpoise,  as  you  probably 
know,  is  about  the  smallest  member  of 
the  whale  family.  Now  that  Cape  Hat- 
teras  industry  has  more  to  do  with  your 
daily  life  than  you  imagine. 

The  phrase  "playful  porpoise"  is  a 
traditional  figure  of  speech,  and  these 
gamboling  creatures  of  the  sea  are  seem- 
ingly the  least  mindful  of  the  passage  of 
time.  Yet  they  help  us  to  keep  our  ap- 
pointments and  make  it  possible  for  the 
mechanisms  of  our  watches  to  mark  pre- 
cisely, day  in  and  day  out,  each  fleeting- 
second. 

The  cunning  chemists  of  our  great 
oil  companies  have  striven  for  years  to 
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find  a  product  of  petroleum  of  sufficient 
refinement  and  of  just  the  right  consist- 
ency to  lubricate  our  timepieces,  but  all 
of  their  labors  have  been  in  vain.  The 
porpoise,  however,  has  supplied  the  de- 
ficiency, and  it  is  from  the  jaw  pans  of 
these  inconsequent  miniature  whales  that 
the  finest  oil  is  obtained  for  use  in 
watches,  chronometers,  and  kindred  deli- 
cate mechanisms.  That  is  why  the  vil- 
lage near  Cape  Hatteras  exists,  and  it  is 
from  catches  along  the  Atlantic  seaboard 
that  most  of  this  lubricant  is  obtained. 

During  the  season  when  the  porpoises 
are  fattest,  the  fishermen  are  ever  on  the 
alert,  and  they  seine  whole  schools  of 
the  creatures  as  they  swim  up  and  down 
the  coast  just  outside  of  the  line  of 
breakers.  As  these  mammalia  are  any- 
where  from   four   feet   to   eight    feet   in 
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PORPOISKS  ENTANGLED  IN  THE  NETS 


MENDING  THE  SEINES 
The  nets  employed  in  this  work  are  unusually  heavy. 


length  and  weigh  several  hundred 
pounds,  you  can  easily  realize  that 
catching  them  in  nets  and  getting  them 
ashore  is  something  of  a  task.  They 
do  not  surrender  tamely  and  woe  to  the 
man  in  the  way  of  their  sweeping  tails. 
which  have  all  of  the  crushing  strength 
of  a  very  powerful  steel  spring. 

But  before  the  porpoises  can  he 
netted  they  must  be  intercepted  cau- 
tiously and,  not  infrequently,  speedily. 
Launching  a  small  boat  through  a  tum- 
bling surf  is  a  ticklish  undertaking,  be- 
cause she  must  be  pushed  out  until  afloat 
and  then  her  crew  must  jump  into  her 
with  the  nimbleness  of  cats  just  at  the 
instant  the  roller  is  receding.  A  mo- 
ment's hesitation  or  a  clumsy  movement, 
and  the  skiff  is  tossed  bottomside  up  and 
the  men  are  knocked  off  their   feet  or 


spilled  overboard.  Four  of  these  boats 
constitute  a  working  group,  and  there  is 
enough  hazard  in  this  commercial  vmder- 
taking  to  give  it  all  of  the  color  of  sport. 
Sometimes  the  men  after  a  toilsome  ef- 
fort land  half  a  hundred  porpoises,  and 
then  again  they  may  beach  but  one.  The 
biggest  haul  on  record  is  one  hundred 
and  nine. 

The  nets  employed  in  this  work  are  un- 
usually heavy.  Each  section  is  a  quar- 
ter of  a  mile  long,  and  together  the  four 
boats  carry  a  mile  of  seine.  Down  on 
the  Carolina  Coast  the  oil  from  the  jaw 
pans  is  rudely  tried  out,  then  this  raw 
material  is  sent  up  to  New  Bedford, 
where  it  is  most  carefully  refined  by  a 
long  and  exacting  process  in  which  cold 
weather  and  God's  sunshine  play  an  im- 
portant part. 


WEIGHING  SOIL  FOR  POT  EXPERIMENTS 


WHEN   SCIENCE   STUDIES  THE   SOILS 

By 
ROBERT    FRANKLIN 


IF  an  average  farmer  were  asked  how 
many  different  kinds  of  soils  there 
are  in  this  country,  he  would  prob- 
ably take  ofi'  his  weatlierbeaten 
straw  hat,  scratch  his  head  reflect- 
ively, and  reply,  "Oh,  a  dozen  or  so, 
may  be." 

But  the  truth  is  that  the  different  types 
of  soils  run  far  up  into  the  hundreds. 
The  Government  Bureau  of  Soils  has 
already  found  more  than  eight  hundred, 
though  its  surveys  have  as  yet  covered 
only  a  minor  fraction  of  the  United 
States. 

The  scientific  expert  in  agriculture 
today  recognizes  each  kind  of  soil  as 
possessing  an  individuality  of  its  own. 
What  is  true  of  one  type  is  not  true  of 
another — a  fact  to  which  many  failures 
in  applying  the  results  of  experiments 
have  been  due.  Expert  information  that 
relates  to  one  soil  may  be  wholly  mislead- 
ing as  regards  another,  sending  the 
farmer  astray. 

To   be    sure    of    results,    the    methods 


adopted  in  the  growing  of  crops  must  be 
based  fundamentally  upon  a  study  of 
soils  and  soil  differences — such  differ- 
ences having  an  important  bearing  upon 
every  cultural  problem  the  farmer  has  to 
tackle.  Thus  it  will  be  understood  why 
the  Bureau  of  Soils  is  devoting  so  much 
time  and  money  to  making  a  series  of  soil 
maps  which  eventually  will  cover  the 
whole  of  the  country. 

Until  recently  this  kind  of  work  was 
done  by  collecting  samples  of  soils,  ex- 
amining them  in  the  laboratory,  and  de- 
termining the  differences.  But  nowadays 
the  method  employed  is  to  study  the 
characteristics  and  properties  of  soils  in 
the  field,  using  the  laboratory  to  find  out 
the  causes  of  such  differences  as  cannot 
be  fully  explained  by  field  observation. 
The  field  is  Nature's  own  laboratory,  and 
the  most  valuable  suggestions  are  ob- 
tained by  observing  her  processes. 

All  of  the  land  surface  of  the  earth 
(barring  the  relatively  small  areas  of  ex- 
posed rocky  surfaces)    is  covered  by  a 
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PUTTING  UP  SAMPLES  OF  SOILS  AT  THE  BUREAU   OF  SOILS 


very  thin  layer  of  loose  material  which 
we  call  soil.  It  is  mainly  derived  from 
the  disintegration  of  rocks,  but  contains 
more  or  less  matter  of  vegetable  and  ani- 
mal origin,  called  "humus".  If  one 
thrusts  a  spade  into  it,  one  finds  the  first 
few  inches  darkened  by  this  organic  mat- 
ter. Beneath  is  the  "subsoil",  the  line  of 
demarcation  between  this  stratum  and 
the  darker  surface  layer  representing  the 
depth  to  which  roots  of  grasses  and  other 
small  plants  have  penetrated. 

The  organic  portion  (humus)  of  the 
average  soil  is  less  than  three  or  four 
per  cent  of  the  total  mass.  Soils  in  arid 
regions  are  low  in  humus,  the  absence  of 
which  is  indicated  by  their  light  color. 
Yet  such  soils  (often  several  feet  in 
depth)  exhibit  a  wonderful  productive- 
ness when  supplied  with  water — a  fact 
which  has  much  to  do  with  the  circum- 
stance that  the  earliest  civilizations  de- 
veloped in  arid  parts  of  the  world. 

The  conditions  most  favorable  for  the 
accumulation  of  humus  appear  to  be  fur- 
nished by  plenty  of  lime  and  a  sufficiency 
of  moisture.  Such  conditions  are  found 
in  the  prairie  regions,  where  the  soils 
contain  much  humus.  If  a  soil  is  low  in 
lime,  intermittent  wet  and  dry  spells  will 
cause  it  to  turn  white  and  to  decrease 
markedly  in  productiveness.  On  the 
other  hand,  if  lime  is  present,  it  will 
become  much  darker  and  more  produc- 
tive. 

The  prairie  soils  embrace  a  great 
stretch  of  country,  extending  northward 
from  the  Gulf  Coast  of  Texas  into  Can- 
ada.     Nature's    provision    whereby    the 
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prairies  are  limited  to  a  lime  formation 
is  one  of  the  strongest  proofs  of  a  rela- 
tion between  lime  and  dark  color— ^ 
though,  in  truth,  the  causes  of  this  rela- 
tion between  lime  and  the  accumulation 
of  humus  are  not  very  well  understood. 

In  soils,  all  mineral  particles  below  a 
certain  size  and  larger  than  "silt"  are 
classed  as  sand.  Inasmuch  as  sand  par- 
ticles do  not  cling  or  pack  together,  they 
make  the  soil  looser  and  more  porous. 
Silt  includes  particles  of  greater  fineness, 
down  to  those  too  small  to  be  seen  read- 
ily with  the  naked  eye.  Of  a  floury  or 
mealy  nature,  it  renders  soil  more  re- 
tentive of  moisture.  All  particles  less 
in  size  than  silt  are  classed  as  clay,  which 
is  one  of  the  most  important  constituents 
of  soil.  Without  it  soils  are  so  loose 
as  to  be  driven  about  by  the  wind,  and  so 
porous  as  to  be  unfit  for  crop-growing. 
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Listening  to  the  Amount  of  Alkali  in  a  Soil 
Sample,  as   Determined  by  an  Electric  Ma- 
chine 

The  relative  proportion  of  the  particles 
of  different  sizes  determines  the  texture 
of  a  soil.  The  arrangement  of  these 
particles  constitutes  its  structure.  While 
the  former  is  practically  constant,  the  lat- 
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SOILS  BEING  DRIED   BY  VACUUM    I'KOCESS 

ter  is  continually  changing.  Every  time 
a  field  is  plowed  or  rain  falls,  the  struc- 
ture of  the  soil  undergoes  alteration. 

The  principal  ingredient  of  nearly  all 
soils  is  quartz,  or  silica,  which  alone  con- 
stitutes about  sixty  per  cent  of  the  crust 
of  the  earth.  Chemically,  the  most  im- 
portant of  soil  constituents  is  lime — not 
only  because  of  the  plant-food  elements  it 
contains,  but  by  reason  of  the  various 
effects  which  it  has  upon  the  physical, 
chemical,  and  biological  activities  of  the 
soil. 

Two  other  constituents  are  of  great 
importance — clay  and  humus.  While  the 
proportion  of  the  latter  in  most  soils  is 
relatively  small,  its  influence  upon  the 
growth  of  plants  is  very  pronounced. 
Little  is  definitely  known  about  it,  be- 
yond the  fact  that  it  consists  of  the  re- 
mains of  plant  and  animal  life,  in  various 
forms  and  stages  of  decomposition. 

All  differences  in  soils  are  traceable  to 
two  things — (1)  the  character  of  the 
rocks  from  which  the  .soil  has  been  de- 
rived, (2)  the  processes  by  which  this 
material  has  been  changed  from  mere 
rock  or  rock  debris  into  a  medium  suit- 
able  for  the  growth  of  plants.     Some- 
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times  soils  are  classified  according  to  the 
kinds  of  rocks  to  whose  disintegration 
they  may  be  referred — as  granite  soils, 
limestone  soils,  shale  soils.  But  a  given 
kind  of  rock  does  not  always  yield  the 
same  kind  of  soil ;  climatic  and  other  in- 
fluences may  modify. 

Since  time  immemorial  color  has  been 
regarded  as  an  index  to  the  character  of 
the  soil,  and  black  has  come  to  be  almost 
synonymous  with  productiveness.  Yet 
the  most  fruitful  soils  in  the  United 
States  in  arid  regions  are  light  gray.  In 
humid  regions  a  light  color  indicates  a 
soil  that  is  poor  in  lime  and  "available" 
phosphoric  acid.  The  whiteness  of  many 
arid  soils,  on  the  other  hand,  is  due  to 
the  presence  of  large  amounts  of  lime. 

The  soils  of  arid  regions  contain  some- 
thing like  eleven  times  as  much  lime  as 
those  of  humid  regions.  Sometimes  they 
have  so  large  a  percentage  of  mineral 
salts  that  there  is  an  accumulation  of  the 
latter  (due  to  the  constant  movement  of 
water  from  below  and  its  evaporation  at 
the  surface)  sufficient  to  injure  or  pre- 
vent plant  growth.  Under  such  circum- 
stances the  soil  is  called  "alkali".    Where 


there  is  little  rain,  it  naturally  follows 
that  the  soluble  mineral  salts  have  a  ten- 
dency to  remain  in  the  soil,  instead  of 
being  carried  off  by  drainage. 

As  one  result  of  the  study  of  the  soils 
of  the  United  States,  the  Bureau  of  Soils 
is  dividing  the  country  into  a  number  of 
provinces,  each  of  which  contains  soils 
peculiar  to  itself.  Thirteen  such  prov- 
inces are  so  far  recognized.  But  it 
should  be  understood  that  a  given  prov- 
ince is  not  all  in  one  piece,  topographic- 
ally speaking;  it  is  scattered  about  in 
patches  of  greater  or  less  area. 

Among  the  most  peculiar  and  interest- 
ing soils  are  those  technically  termed  "or- 
ganic", composed  as  they  are  very  largely 
or  almost  entirely  of  decomposed  plant 
and  animal  remains.  They  are  divided 
into  two  classes,  "muck"  and  "peat". 
The  latter  consists  almost  entirely  of  or- 
ganic matter  in  a  partly  decomposed  con- 
dition. Muck  contains  a  larger  percent- 
age of  mineral  matter.  Deposits  of  peat 
and  muck  occur  in  many  parts  of  the 
United  States,  usually  in  small  areas,  and 
are  found  only  where  normal  decay  has 
been  retarded  by  excess  of  moisture. 


Do  you  know  what  your  blood  pressure  is?  Do  you  at  all 
knoii.'  zvhat  blood  pressure  means? 

Three  hundred  sixty-five  othenuise  healthy  men,  appar- 
ently entitled  to  insurance,  zvere  rejected  during  a  certain  period 
by  one  progressive  life  insurance  company  because  their  blood 
pressure  zvas  found  to  be  too  high.  Later  this  company  took 
the  trouble  to  follozv  up  the  health  history  of  these  three  hun- 
dred sixty-five  rejected  applicants. 

The  results  of  the  investigation  ivere  startling.  What  thev 
were  you  zvill  find  in  Dr.  F.  C.  Walsh's  article.  "Measurin<r 
Life,"  in  the  July  number  of  TECHNICAL  WORLD  MAGA- 
ZINE. 


INCLINED  OVERSHOT  WATER  WHEEL 
Thu  wheel,  thf  biiildtr.  and  thi'  tool. 


INNOVATION  IN  WATER 
POWER 

THE  accompanying  photograph  illus- 
trates an  interesting  engineermg 
freak  which  is  found  on  a  plantation  near 
Candor,  North  Carolina.  It  is  an  in- 
clined overshot  water  wheel,  the  product 
of  the  brain  and  hand  of  a  physician,  and, 
according  to  his  own  statement,  it  cost 
him  but  sixty-five  cents  in  addition  to 
his  own  time  and  labor.  The  designer 
claims  additional  power  owing  to  the  fact 
that  he  keeps  the  wheel  under  the  pres- 
sure due  to  the  falling  water  a  greater 
length  of  time  than  the  ordinary  vertical 
wheel,  which  of  necessity  would  have  to 
be  of  less  diameter  to  fit  any  given  con- 
dition of  head. 

This  wheel  is  18  feet  in  diameter,  sets 
at  an  angle  of  35  degrees,  and  works 
under  a  10-foot  head.  The  cross  section 
of  the  flume  leading  to  the  wheel  is  6  by 
12  inches,  and  the  water  stands  at  3  to  4 
inches.  The  outer  rim  of  the  wheel 
engages  a  friction  wheel  that  transmits 
the  motion  to  a  pulley  driving  a  small 
corn  mill. 

The  completed  structure  was  a  large 
task  for  anv  one  man  to  have  accom- 
plished, and  seems  more  extraordinary  in 
the  face  of  the  fact  that  a  small  hand  ax 
was  the  only  tool  used  in  its  construction. 


DOG  IS  A  MISER  ' 

A  MAGNIFICENT  collie  dog  owned 
by  a  London  innkeeper  has  mani- 
fested an  unnatural  love  for  "filthy 
lucre".  He  has  been  in  the  habit  of  re- 
ceiving pennies  from  patrons  in  the  bar 
of  his  owner's  house.  With  these  he 
could  purchase  biscuits  at  the  counter. 

It  was  found,  however,  that  the  pen- 
nies were  unaccountal'ly  disappearing, 
so  the  dog  was  watched  and  was  discov- 
ered burying  the  coppers  in  an  adjacent 
field. 


How  A  Dog  Engages  in  Banking 
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DRAINING  A  LAKE  BY  A 

WELL 

IN  southern  Oregon,  that  region  of 
natural  wonders,  tliere  is  a  lake  which 
will  soon  be  supplanted  by  town  sites 
and  fertile  farms.  This  lake,  Tule  by 
name,  covers  about  sixty  thousand  acres 
and  is  navigable  for  boats  drawing  four 
feet  of  water.  It  rests  upon  a  lava  flow 
of  comparatively  recent  origin.  Geolog- 
ical changes  have  cut  ofif  its  original  out- 
let, and  the  Government  Reclamation 
Service  has  pre-empted  Lost  River, 
thereby  cutting  of?  its  only  source  of  sup- 
ply. 

As  a  result  of  these  conditions,  Tule 
Lake  is  slowly  drying  up.  Nature  has, 
oddly  enough,  seen  lit  to  supplement  the 
process  of  evaporation.  Engineers  re- 
cently found  near  the  shore  a  small  whirl- 
pool which  showed  a  subterranean  outlet 
through  which  a  large  amount  of  water 
was  escaping.  Laborers  were  brought  to 
the  spot  and  the  work  of  digging  a  well 
on  the  shore  was  begun.  Dynamite  was 
used  to  enlarge  the  subterranean  crevice 
and  to  connect  it  with  the  bottom  of  the 
well.  A  cut  in  the  shore  below  the  sur- 
face draws  the  water  into  the  well,  from 
whence  its  pressure  forces  it  through  the 
crevice  to  the  bidden  river  beneath  tlie 
lake  bed. 

The  exposed  margin  is  rapidly  grow- 
ing in  area.  Already  a  strip  half  a  mile 
in  width  has  been  put  in  cultivation,  and 
the  day  is  not  far  distant  when  the  plow 
will  have  superseded  the  rowboat. 


K.XTRAORDINAKV   Ml-.TMOD   OF   DuAINlNli   A   LaIvK 

The  water  is  conducted  to  an  .nrtificial   well,  which  con- 
nects with  a  subterraiiean  passatic. 


Auto  Seat  Used  as  Swing 


USE  FOR  WORN  OUT  AUTO 
SEAT 

"VV/'IIEN  the  family  auto  Is  ready  for 
the  junk  pile,  there  is  much  of  the 
wreckage  that  may  be  made  available. 
The  photograph  shows  how  an  old,  but 
very  comfortable  tonneau  seat  was  made 
into  a  hanging  settee  for  the  porch. 
\'ery  little  labor  was  required  to  finish 
the  rough  edges,  when  it  was  removed; 
tiie  main  work  was  done  in  attaching  four 
stout  chains  to  the  corners  of  the  seat  and 
then  to  hooks  in  the  ceiling  of  the  porch. 
.\  padded  settee  of  this  type  is  more  com- 
fortable than  the  porch  swing  in  general 
use,  at  the  same  time  .serving  to  recall  the 
pleasant  trips  of  the  past.  This  novel 
use  of  old  auto  .seats  will  probably  appeal 
to  most  motorists. 
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"AMERICAN-MADE" 

!  1 IC  laiul  wlicre  fashions  never 
cliange !  This  delcctahlc  country  is 
located  near  Pine  Rid^e,  South  Dakota, 
on  the  Sioux  IiuHan  Reservation  of  that 
name.  Paris  with  its  exclusive  "cre- 
ations", which  go  out  of  style  almost 
before  they  can  be  marketed,  is  given 
several  "pointers"  l)y  the  modistes  of 
the  Sioux  Nation.  It  is  true  the  differ- 
once  in  cost  for  a  single  dress  is  not  great 
but,  wliile  the  "confection"  from  the  Rue 
de  la  Paix  is  out  of  date  in  a  few  .short 
months,  the  dress  of  the  young  Sioux 
girl  will  wear  for  a  couple  of  generations. 

In  lieu  of  washing,  this  strictly  Ameri- 
can costume  is  "holystoned"  once  a 
month  to  keep  the  beads  bright,  while 
the  silver  bosses  on  the  Cleopatra-like 
girdle  and  pendant  are  polished  at  simi- 
lar periods. 

At  first  glance  this  young  woman's 
costume  would  not  appear  to  be  expen- 
sive but,  when  it  is  considered  that  many 
months  were  spent  upon  the  beadwork 
for  the  bodice,  it  will  be  seen  the  com- 
pleted dress  represents  a  considerable 
amount  of  money  in  labor  alone.  The 
deerskin,  too,  for  the  skirt  attained  its 
satin-like  smoothness  only  after  much 
manipulation  by  the  old  women  tanners 
of  the  tribe.  The  shopping  bag  may  be 
out  of  date  according  to  our  standards. 


A  Domestic  Fashion  Plate 
Sioux  ^irl  in  native  attire. 

pounds  to  the  square  yard.  The  figures 
on  the  bag  and  cape  are  generally  tribal 
emblems  and  tell  a  story  of  their  own  to 
those  who  know  the  lore. 
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Stationary  Ship  Cafe 

but  it  will  Still  be  carried  by  its  owner 
when  most  of  the  shopping  bags  of  today 
have  gone  to  follow  yesterday's  fashions. 
Only  persons  of  robust  physique  will 
be  attracted  by  this  type  of  garment  as 
the  beadwork  "cloth"  weighs  about  ten 


VENICE  SHIP  CAFE 

NE  of  the  most  unusual  of 
dining  places  is  the  ship 
cafe  at  Venice,  California.  It  is 
modeled  after  the  Spanish  frigate 
in  which  Juan  Cabrillo  made  his 
voyages  of  discovery,  and  is 
built  over  the  surf  of  the  Pacific 
Ocean.  The  ship  is  one  of  the 
pleasant  surprises  for  the  tourist 
who  visits  this  popular  summer 
and  winter  resort. 

The  vessel  has  two  decks; 
the  seating  capacity  is  four  hun- 
dred and  seventy-five.  There 
are  a  number  of  small  compartments  de- 
signed especially  for  parties,  etc.  From 
the  windows  of  the  cafe  the  guests  may 
look  down  upon  the  tumbling  surf,  which 
is  breaking  beneath  them.  At  night  the 
ship  presents  a  beautiful  appearance. 
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■SPEAKING"  THE  PRINTED   PAGE 


VOICE-OPERATED  TYPE- 
WRITER 

A  ^'OUNG  electrical  engineer  of 
•**•  Brooklyn  has  invented  a  machine 
that  will  automatically  record  in  print 
the  speaker's  voice.  The  invention  com- 
bines mechanically  the  physical  and 
mental  processes  that  are  called  into  use 
when  a  person  writes  on  a  typewriter 
from  dictation. 

Since  writing  from  dictation  becomes 
after  long  practice  largely  a  mechanical 
process  with  the  typist,  the  inventor  con- 
ceived   the    idea    of    reproducing    the 
process    by    substituting    for 
the  ear  drum,   the  brain, 
the     nerves,     and     the 
muscles  of  the  typist, 
a    telephone    trans 
mitter,  steel  reec 
and    electric    cur 
rents.     The   tele- 
phonic      d  i  a- 
phragm  takes  the 
place  of  the  ear 
drum;   the 
steel    reeds, 
each  of  which 
possesses     its 
own    fre- 
quency    of 
vibration,  are 
substituted 
for     the     ear 
fibers ;  electric 
currents  take 


Two- Seated  Car  for  Children 

It  is  an  exact  model  of  a  standard  make  and  is  propelled  by 

a  self-starter.    It  can  go  sixteen  miles  an  hour. 


the  place  of  the  nerves,  and  the  human 
hand  is  represented  by  a  bank  of  solenoids. 
A  word  spoken  into  the  transmitter 
sets  the  diaphragm  to  vibrating.  Each 
letter  in  a  word  possesses  an  individuality 
or  overtone  of  its  own.  The  overtone  of 
a  letter  affects  the  reed  attuned  to  it  and 
causes  it  to  vibrate  sufficiently  to  close 
an  electric  circuit.  As  soon  as  the 
circuit  is  closed  a  solenoid  pushes 
down  the  key  of  the  letter 
spoken. 
The  machine  has  so  far 
been  fairly  successful  in 
recording  words  of  one 
syllable.  Its  further  de- 
velopment will  probably 
lead  to  the  overcoming  of 
its  present  deficiencies  in 
the  handling  of  detail. 
With  the  perfection  of 
this  instrument,  the 
typist  will,  of  course, 
be  dispensed  with. 
There  will  thus  be 
no  intermediate 
process  between 
dictation  and  the 
finished  letter  —  a 
greatly  desired 
result  which 
means  of  course 
not  only  a  great 
saving  in  money 
but  a  still 
greater  saving  in 
time. 
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TECHNICAL    WORLD    MAGAZINE 


Little  Kkd  Riding  Hood  Mf.kts  the  Wolf  in  a 
I'ASAPKNA  Garden 


CHILDHOOD  FAVORITES 
IN  NOVEL  GARDEN 

■ynOSE  old  friends  of  our  childhood 
*■  the  fairy  story  characters  that  are 
heloved  by  everyone,  have  been  given 
a  place  of  honor  in  a  private  garden  in 
Pasadena.  The  grounds  are  very  exten- 
sive, with  great  stretches  of  lawns  and 
terraced  hillsides.  When  a  visitor  sees 
the  place  for  the  first  time  he  almost 
wonders  if  he  is  really  awake,  for  there, 
scattered  through  this  garden,  are  tlie 
old  friends  of  the  nursery. 

Lender  some  large  trees  little  Red  Rid- 
ing Hood  is  talking  with  the  wolf,  a 
basket  in  her  hand  filled  with  good  things 
for  the  invalid  grandmother.  In  another 
place  on  the  hillside  are  Bre'r  Fox  and 
Bre'r  Rabbit  of  the  Uncle  Remus  tales, 
while  one  meets  Brownies  everywhere 
busily  performing  their  many  duties : 
some  fishing,  some  clearing  up  the  dead 
leaves  from  the  grass,  and  others  carry- 
ing picks  and  shovels,  preparing  to  do  the 
great  deeds  that  have  made  the  Brownies 
famous. 

In  the  center  of  a  large  lawn  Snow 
WHiite  sits  in  the  door  of  her  cottage 
with  Brownies  gathered  about  her,  ap- 
parently listening  to  her  as  she  expresses 
some  wish,  so  that  they  may  go  awa}' 
and  magically  give  her  what  she  most 
desires.  On  another  hillside  a  tiny 
shrine  has  been  erected  to  Saint  Hubert 
and  here  all  of  the  out-of-door  creatures 
are  attending  service. 

But  perhaps  the  best  known  of  all  fairy 
stories  and  the  one  that  is  loved  most  is 


Cinderella.  On  a  large  ash  bin 
beside  a  small  stream,  Cinderella 
sits  patiently,  while  the  doves 
that  have  ])cen  her  only  com- 
panions are  close  beside  her,  one 
]ierclied  on  her  hand. 

Most  of  the  figures  are  life 
size.  They  are  the  work  of  an 
artist  and  are  done  in  terra 
'cotta.  Children  are  beside  them- 
selves with  joy  at  thus  meeting 
their  old  favorites. 
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COAL  DUST 
NO  LONGER 

USELESS 

[N  the  anthra- 
cite mining  re- 
gion of  Pennsyl- 
vania, there  are 
real  ranges  of 
hills,  almost 
mountains,  of 
pure  coal.  These 
are  the  piles  of 
culm,  or  coal- 
dust  screenings,  which,  under  former 
methods  of  mining,  were  thrown  out  as 
so  much  waste.  There  are  millions  of 
tons  of  this  culm  and  modern  furnaces 
are  now  using  it.  Not  only  is  the  new 
culm,  as  mined,  utilized  in  the  current 
trade,  but  the  old  piles  are  being  reduced 
each  year  by  many  thousands  of  tons. 
Culm  is  not  only  rescreened  and  burned 
as  pea-coal,  and  as  "dust",  but  is  also 
made  into  briquettes. 


P)Hi;  'r  Fox  Preparing  to 

Shave  Bre'r  Rabbit,  as  in 

Nursery  Lore 


A  Culm  Pile 
Modern  furnaces  are  now  utilizing  this  material 


The     illustration     shows     a 
large   culm   dump   near   Scran- 
ton,    Pennsylvania,    which    has 
caught  fire.     Once  a  fire  gains 
good  headway  in  a  culm  bank, 
it  is  extremely  difficult  to  ex- 
tinguish,   as    it    burrows   down 
into  tht   very  heart  of  the  pile 
and  then  works  its  way  along 
laterally.    A  few  years  ago  this 
culm  pile  would  have  been  al- 
lowed   to    burn    itself    out    as 
worthless  property,   but   now   it   is 
being  saved,  as   shown   in  the  pic- 
ture, by  cutting  a  trench  across  the 
]V\\e  to   check  the  progress   of  the 
fire. 


NATURAL  CANNON 
BALLS 

nnriE    photograph    shows    a 
■*■    pile     of     "cannon     balls" 
from  the  bed  of  the  Cannon 
Ball      River,      at      Mobridge, 
North  Dakota.    These  curious 
formations   are   part   of   a   collection   of 
curios  in  the  station  yard  at  Mobridge, 
where  they  have  aroused  the  wonder  of 
thousands  of  transcontinental  tourists. 


A  HEAD  HUNTER  TURNED 
VACCINATOR 
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HE  gentleman  in  the  picture 
is  a  health  officer.  He 
wears  on  his  soldier-hat  the 
badge  of  the  Health  Ikireau  of 
the  Philippines,  and  his  special 
appointment  is  that  of  Vac- 
cinator. In  the  leather  case  at 
his  belt  is  an  outfit  for  vac- 
cinating for  smallpox.  It  in- 
cludes some  "points"  in  glass 
tubes,  an  antiseptic,  etc. 

Half-a-dozen  years  ago  this  of- 
ficer was  a  naked  head  hunter,  en- 
gaged in  the  pursuit  of  his  enemies 
with  spear  and  head  axe.  He.  is 
nearly   as    naked    now    as    he    was 


An  Official  Vaccinator 
OF  THE  Philippines 


LATEST  OIL   BURNER 

LI  ERE  is  one  of  the  latest  oil-burning 
compound  locomotives  on  a  certain 
big  western  line. 

The  driving  wheels  have  an  outside 
diameter  of  63  inches.  The  tender  has 
eight  wheels,  each  33  inches  in  diameter. 
The  tank  capacity  for  water  is  10,000  gal- 
lons and  for  oil  3.200  gallons.  This  oil- 
burning  engine  is  used  for  passenger 
service.  It  is  a  startling  example  of  the 
increasing  use  of  oil  as  locomotive  fuel. 


Wooden  Cannon  Balls  F.^shiuneu  bv  Nature 

then,  but  he  has  changed  his  occupa- 
tion in  that  he  saves  lives  instead  of 
taking  them.  Nothing  could  be  more 
typical  of  the  change  which  the  Govern- 
ment of  the  United  States  has  made  in 
the  condition  of  those  wild  people.  The 
change  of  a  barbarous  race  into  one  real- 
izing the  benefits  of  modern  medical 
methods  is  a  tribute  to  American  influence. 


OIL-BURNING  COMPOUND  LOCOMOTIVE 
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THE   MUSCO\  V   DUCK— ITS  NATIVE  HABITAT  IS  SOUTH  AMERICA 

COMMERCIALIZING    THE    ORNA 
MENTAL    WATER    FOWL 

By 
E.    I.    FARRINGTON 


ORNAMENTAL  water  birds 
bring-  fancy  prices  aftd  are 
being'  bred  in  constantly 
increasing  numbers.  Swans, 
fancy  geese,  fine  feathered 
ducks,  pelicans,  cranes,  and  flamingoes 
are  sought  by  the  owners  of  large  estates 
to  grace  the  ponds  and  to  display  their 
beautiful  colors  before  the  eyes  of  admir- 
ing guests.  Many  of  these  birds  are  by 
nature  able  to  fly  long  distances,  and  in 
order  to  be  kept  on  their  own  preserves 
have  to  be  pinioned,  one  wing  to  the  first 
joint  being  entirely  removed.  If  the 
flight  feathers  were  merely  clipped,  they 
would  grow  out  again,  with  the  result  a 
valuable  bird  would  some  day  be  missing. 
There  are  several  varieties  of  swans, 
but  the  most  popular  is  the  common  royal 
or  mute.  For  many  years  in  England 
these  birds  were  considered  the  exclusive 
property  of  the  crown,  and  ordinary  peo- 
ple could  keep  them  only  by  securing  a 
hcense.  This  is  the  only  kind  of  a  swan 
which  has  a  curved  neck.  There  are  still 
several  large  farms  in  England  where 
these  fowls  are  bred  extensively.  Swans 
have  surprising  powers  of  flight  and 
have  been  known  to  cleave  the  air  at  the 
rate  of  a  hundred  miles  an  hour.  They 
are  rather  stupid  birds,  though,  and,  it  is 
said,  have  often  been  found  with  their 
feet  frozen  to  the  ice,  while  ducks  in  the 
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same  pond  have  kept  a  space  of  clear 
water  by  swimming  in  a  circle.  There 
are  now  a  number  of  farms  in  this  coun- 
try where  swans  are  bred,  and  doubtless 
at  a  profit,  for  the  prices  charged  run 
from  forty  dollars  to  twice  that  amount. 

Of  geese,  the  Chinese,  Egyptian,  and 
Canadian  are  especially  ornamental  and 
may  be  marketed  at  excellent  prices. 
The  Chinese  geese  are  almost  as  hand- 
some as  swans.  The  Egyptians  are 
beautiful,  but  pugnacious.  Breeders  are 
likely  to  go  slowly  in  raising  them.  The 
Canadian  geese  are  not  hard  to  manage, 
however,  and  many  people  in  the  East 
have  flocks  of  these  birds.  They  must 
be  pinioned,  for  they  are  strong  on  the 
wing.  The  operation  is  generally  per- 
formed when  the  goslings  are  but  a  few 
days  old,  as  they  begin  to  fly  when  very 
young.  These  geese  breed  freely  in  cap- 
tivity, but  do  not  begin  to  do  so  until 
three  years  old.  They  mate  in  pairs,  and 
the  five  to  eight  eggs  laid  are  almost 
invariably  fertile.  They  live  out  of  doors 
through  the  winter. 

Often  these  domesticated  Canadian 
geese  are  used  as  decoys.  A  number  of 
mature,  pinioned  geese  are  kept  on  the 
beach,  while  some  young  birds  are  kept 
in  coverts  nearby.  When  a  flock  of  wild 
geese  appears,  the  young  birds  are  liber- 
ated and  join  the  newcomers  in  the  air. 


A   FLOCK   OF  CANADIAN   GEESE 
Often  thi'Sr  domesticated  Canadian  geese  are  used  as  decoys. 


Soon,  liowever,  the  captive  geese  on 
the  beach  begin  to  call,  and  the  liber- 
ated geese  come  circling  back  to  land. 
The  strangers  follow  and  are  shot  by 
the  hidden  gunners.  Decoy  geese  can 
not,  of  course,  be  pinioned,  but  shorten- 
ing their  wings  will  prevent  their  making 
a  prolonged  flight. 

The  American  wood  duck  and  the 
Mandarin  of  China  are  among  the  most 
gorgeous  of  water  birds  and  sell  for 
twenty-five  dollars  a  pair.  They  thrive 
in  confinement,  breed  freely,  and 
are  proving  profitable  in  the 
hands  of  men  and  women 
who  have  good  locations 
for  raising  them. 
Muscovy  ducks,  es- 
pecially the  colored 
variety,  may  be 
raised    on    any 


farm,  as  they  will  roost  with  the  hens. 
They  are  handsome  at  all  ages,  the  newly 
hatched  ducklings  looking  like  so  many 
yellow  canaries.  One  advantage  in  breed- 
ing these  ducks  lies  in  the  fact  that  they 
are  unsurpassed  for  the  table,  as  they  do 
not  dress  away  like  most  breeds.  More- 
over, they  are  quackless,  the  only  noise 
they  make  being  a  mild  sort  of  hiss.  The 
muscovy  is  entirely  different  from  any 
other  species  of  duck.  Its  native  habitat 
is  South  America,  and  ducks  produced  by 
crossing  this  species  with  other 
breeds  are  sterile.  One 
peculiarity  of  this  duck 
ies  in  the  fact  that  five 
weeks  are  required  to 
hatch  the  eggs,  in- 
stead of  four  as  with 
other  breeds  known 
to  commerce. 
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Would  Deceive  Completely 


Show  Girl  (biirstiii:^  into  iiniiiai^cr's  office) 
— "Quick !  There's  a  lire  beliiiul  the  scenes, 
the  gang  is  rushing  aliout  hke  mad  and  scream- 
ing tlieir  heads  off.  Looks  like  a  panic.  What 
will  we  do?" 


Two  of  a  Kind 

Slutor — "I  have  no  bad  habits.  I  don"t 
smoke  or  drink." 

F.XTHFR — "Neither  has  my  daughter.  She 
doesn't  play  or  sing." — Brooklyn  Life. 


Manager — "Do?  Ring  up  the  curtain,  of 
course,  and  let  the  audience  think  it  is  the 
opening  chorus." — Piiik. 


Not  Hurt  Socially 

"I  wouldn't  associate  witli  him.  I  under- 
stand he's  served  a  term  in  prison." 

"That's  true,  but  it  was  for  an  offense  in- 
volving a  million  dollars  or  more :  nothing 
really  disgraceful,  you  know." — Detroit  Free 
Press. 


Must  Chew  the  Pill 

"Is  THERE  any  way  you  can  suggest  by  which 
we  can  cure  her  of  her  infatuation  for  him?" 
"Oh,  yes,  that's  easy.     Just — " 
"I    mean   without    letting   her   marry   him  ?" 
"Not  that  I  know  of." — Houston  Post. 
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Easy  Marks 

Some  men  haven't  any  more  caution,  when 
they  happen  to  get  a  little  money,  than  to 
show   it  to  the   family. — New  York  Press. 
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True  Christians 

A  TRAVELER  who  believed  himself  to  be  sole 
survivor  of  a  shipwreck  upon  a  cannibal  isle, 
hid  for  three  days,  in  terror  of  his  life. 
Driven  out  by  hunger,  he  discovered  a  thin 
wisp  of  smoke  rising  from  a  clump  of  bushes 
inland,  and  crawled  carefully  to  study  the  type 
of  savages  about  it.  Just  as  he  reached  the 
clump  he  heard  a  voice  say :  "Why  in  hell 
did  you  play  that  card?"  He  dropped  onhis 
knees  and,  devoutly  raising  his  hands,  cried: 
"Thank  God  they  are  Christians!" — Every- 
body's. 

Colored  Epigram 

A  COLORED  philosopher  is  reported  to  have 
said,  "Life,  my  breddren,  am  luos'ly  made  up 
of  prayin'  for  rain,  and  then  wishin'  it  would 
cl'ar  off." — Presbyterian. 

American  Vie'w^ 

"So  YOU  don't  approve  of  those  London 
suffragettes?" 

"I  don't  know  mucli  about  them,"  replied 
Miss  Cayenne ;  "but  I  can't  help  feeling  that 
a  woman  who  can't  subdue  a  few  men  without 
the  use  of  dynamite  is  sometliing  of  a  failure." 
—  W'ashiii'iton  Star. 


BLOWING   OFF   STEAM 
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A  Makeshift 

"Look  here,  Mose;  I  thought  you  were  going 
to  be  baptized  into  the  Baptist  Church?" 

"Yaas,  sah,  I  was.  But  I's  bein'  sprinkled 
into  de  'Piscopal  till  de  summer  comes." — 
Life. 

Jt 

A  Hint 

Mr.  Sprigmns  (gently) — "My  dear,  a  Boston 
man  was  shot  at  l)y  a  burglar,  and  his  life  was 
saved  by  a  button  which  the  bullet  struck." 
Mrs.   Spriggins — "Well,  what  of  it?" 
Mr.    Spriggins — "Nothing,    only    the    button 
must  have  bei-n  on." — Sacred  Heart  Review. 


Circumstances,  Etc. 

Mr.<;.  Brown — "Is  this  hotel  on  the  European 
plan  ■'" 

Mr.  Brown     (in    pj-eoeeupied    tones    from 

behind  his  paper) — "Yes,  my  dear." 

Mrs.  B. — "I'm  not  feeling  hungry  this  morn- 
ing. I  think  I'll  merely  take  some  cofifee  and 
rolls." 


Mr.  B.  (laying  aside  paper) — "What  were 
you  asking  me,  my  dear?  On  the  European 
plan  ?     No,  it  is  not." 

Mrs.  B.  (to  waiter) — "You  may  bring  me  an 
omelet,  some  shad,  mutton  chops,  with  a  bit 
of  bacon,  baked  potatoes,  rolls,  and  coffee,  and 
afterward  some  griddle  cakes  and  syrup." — 
Harper's  Maga::ine. 


Had  Tried  It 

Old  Gentlkm.\n — "Young  man,  hitch  your 
wagon  to  a  star." 

Reggie — "It's  no  use ;  I  did,  and  Father  cut 
off  my  allowance." — Lippineott's. 

Epicurean  Sense 

Sir  Lpopor.n  iMcClintock.  the  arctic  cxplorc-r, 
was  once  giving  an  account  of  his  experiences 
amid  the  ice  fields  of  the  North.  "We  cer- 
tainly would  have  traveled  much  farther,"  he 
explained,  "had  not  our  dogs  given  out  at  a 
critical  time."  "But,"  exclaimed  the  lady,  who 
had  been  listening  very  intently,  "I  thought  the 
Eskimo  dogs  were  perfectly  tireless  creatures." 
Sir  Leopold's  face  wore  a  whimsically  gloomy 
expression  as  he  replied:  "I — er— speak  in  a 
culinary    sense,    miss." 


Intelligent  Chollie 

Chollie  had  decided  to  give  up  the  sporting 
life  and  settle  down  to  farming,  and  was  now 
buying   a   cow. 

"Now  here's  a  cow,"  said  the  agent,  "that 
I  can  highly  recommend  to  you.  She  has 
won  several  prizes  at  our  county  fair,  and — - — " 

"Reahlly?"  said  Chollie,  looking  the  animal 
over  admiringly.  "Er — trotting  or  steeple- 
chase ?" — San  Francisco  Argonaut. 


Snubbed 

Sever.\l  medical  men  and  a  newspaper  man 
were  visiting  an  insane  asylum.  The  employee 
who  was  showing  them  about  pointed  out  a 
man  who  considered  himself  the  Lord. 

The  newspaper  man.  true  to  his  instincts, 
seeking  to  have  an  interview,  asked  the  insane 
one  whether  he  really  made  the  earth  in 
seven   days. 

The  latter  gave  him  a  look  of  utter  contempt, 
and  said  as  he  passed  on,  "I'm  not  in  the 
mood  to  talk  shop  !" 

Timely  Warning 

"You'd  better  eat  it  slow,"  said  Willie  to 
the  clergyman  who  was  dining  with  the  fam- 
ily. "Mama  never  gives  niore'n  one  piece  of 
pie." — Boston    Transcript. 


Retort  Tliat  Bit 

"I'm  sorry  I  ever  married  you!"  shrieked 
the  bride,  on  the  occasion  of  Their  First 
Quarrel. 

"You  ought  to  be !"  retorted  the  groom, 
really  angry  and  bitter  for  the  first  time. 
"You  beat  some  nice  girl  out  of  a  good  hus- 
band!"— Cleveland  Plain  Dealer. 
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THE    EDITORS    IN    TROUBLE 


YOUR  editors  will  find  theni- 
themselves  in  a  fix  some  day. 
But  to  explain  requires  an  old 
story. 
A  farmer  ambitious"  for  the 
strong-  man's  job  in  a  dime  museum, 
was  one  morning  presented  with  a  fine 
young  calf  by  a  benevolent  cow  that 
had  been  keeping  his  front  lawn 
clipped.  As  he  was  carrying  the  calf 
into  another  part  of  his  barn  the  thought 
occurred  to  him  that  in  six  months  or  so 
he  wouldn't  be  able  to  lift  that  calf,  much 
less  carry  it.  "But,"  he  mused,  "sup- 
pose I  came  out  here  and  lifted  that  calf 
and  did  a  marathon  with  it  around  the 
barn  every  day.  In  six  months  I'd  be 
lugging  a  full  grown  steer." 

So  he  carried  out  his  idea  and  profane 
history  records  that  it  was  successful. 

Now  this  farmer's  feat  is  almost  ei<- 
actly  like  the  one  we  undertook  a  year 
ago.  We  were  going  to  make  Technical 
World  Magazine  better  every  month 
than  it  was  the  month  before. 

And  here  is  where  the  crowing  comes 
in.  We  think  we  have  done  it  and  we 
think  that  our  May  issue  was  pretty 
nearly  a  full  grown  steer,  and  certainly 
the  best — absolutely  the  very  best  issue, 
save  the  present  one,  that  we  have  ever 
put  out.  What  do  you  think,  you  who 
are  reading  this?  Just  look  back  for  a 
moment ;  call  up  in  your  mind's  eye  the 
May  issue  of  Technical  World  Maga- 
zi.VE.  First  do  you  remember  the  cover — 
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that  checkerboard  with  the  moneybags 
and  the  pine  trees  engaged  in  a  game 
that  is  symbolic  of  the  checkered  career 
which  threatens  our  national  domain .'' 
Then  an  interesting  article  about  the 
Panama  Canal ;  then  an  announcement  of 
a  new  discovery  to  supplant  the  magnetic 
compass;  then  how  English  towns  are 
solving  the  living  problem ;  then  millions 
in  fo.x  farming.  But  what  is  the  use  of 
wasting  ink  in  recapitulation?  You  can 
glance  over  last  month's  Technical 
World  Magazine  and  see  what  a  fine 
interesting  lot  of  reading  it  contains. 

So  granted  that  our  May  number  was 
nearly  a  full  grown  steer  and  that  the 
present  issue  has  taken  on  a  few  more 
ounces  of  figurative  beefsteak,  aren't  we 
hard  put  to  it  to  improve  the  July  num- 
ber? We  are.  But  just  consider  for  a 
moment  what  we  have  done  and  then  de- 
cide whether  or  not  you  think  the  calf 
is  still  growing. 

In  May  we  printed  Agnes  C.  Laut's 
article  "Panama,  a  Canal  for  Foreign 
Ships".  There  she  stated  a  problem. 
This  problem  proved  to  be  of  such  wide 
interest  and  so  many  of  our  readers  anx- 
iously asked  about  its  solution,  that  we 
have  obtained  from  Miss  Laut  another 
article  containing  a  suggested  solution 
of  the  problem  set  forth.  It  is  entitled 
"Getting  Ships  for  Panama",  and  if  you 
are  a  business  man,  you  have  simply  got 
to  know  about  it. 

And  now  here  is  something  else  that  is 
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rather  important  because  it  touches  every 
man,  woman,  and  child  in  the  whole 
length  and  breadth  of  this  mighty  land 
of  ours.  Our  wheat  has  lost  strength ; 
like  a  man  coddled  too  much,  it  has  be- 
come anaemic.  It  is  over-bred,  and  no 
pun  intended.  Guy  E.  Mitchell's  article 
in  the  July  number  not  only  states  this 
alarming  fact,  but  it  tells  of  a  remedy 
that  a  certain  learned  man  has  discovered 
and  why  this  discovery  brings  joy  to  the 
hearts  of  many  scientists  as  well  as 
better  bread  to  their  table. 

There  is  a  hole  under  one  of  our  cele- 
brated American  cities  into  which  you 
could  put  all  of  the  dirt  that  has  been 
excavated  ilown  at  Panama  and  still  leave 
a  very  large  cavity.  One  of  these  days 
the  city  in  question  is  going  to  cave  in 
and  since  it  contains  in  the  neighborhood 
of  100,000  people,  it  will  be  a  tragedy 
that  will  make  even  incidents  like  the 
sinking  of  the  Titanic  fade  into  utter  in- 
signiiicance.  No,  I  am  not  going  to  tell 
you  where  this  city  is,  or  its  name. 
There  is  one  in  particular  that  is  in  this 
dangerous  position  and  a  half  dozen 
others  that  are  rapidly  approaching  it. 
Perhaps  you  live  in  one  of  them,  but  in 
any  event  I  think  you  would  like  to  read 
the  whole  article  by  George  H.  Gushing 
and  learn  of  the  way  in  which  this  ter- 
rible menace  may  be  averted.  Right  there 
is  one  of  the  principles  upon  which  Tech- 
nical World  is  founded.  It  is  not  our 
business  to  "holler"  after  the  damage  has 
been  done.  We  don't  belong  to  the  wreck- 
ing crew.  We  are  the  men  with  the  red 
lanterns.  We  try  to  warn  the  world 
beforehand  and  suggest  ways  of  averting 
dangers. 

Have  I  said  enough  to  prove  to  you 
that  the  July  magazine  will  be  a  full 
grown  steer?  If  not,  just  let  me  skim 
rapidly  through  a  few  more  features. 
"Bat,  Ball  and  Business"  by  C.  H.  Claudy 
— a  fascinating  little  article  treating  the 
national  game  from  a  new  point  of  view. 


If  you  are  a  fan  you  will  want  to  read 
it.  If  you  are  not  a  fan,  it  will  amuse 
you  to  philosophize  on  what  crazy  people 
fans  are. 

Then  there  is  an  article  about  raising 
astrakhan  fur  in  the  United  States.  This 
is  an  article  of  genuine,  practical  value. 
Another  interesting  article  tells  about  the 
most  reiuarkable  bank  in  the  world.  This 
bank  does  not  lend  money.  It  does  not 
carry  stocks  or  bonds  or  mortgages.  It 
handles  just  one  product,  the  most  valu- 
able in  the  world,  and  it  lends  it  out  to 
help  scientific  research.  Perhaps  I 
should  not  give  the  rest  of  this  story 
away  but  I  am  going  to  just  the  same. 
This  is  a  radium  bank  where  scientists 
can  borrow  the  priceless  substance  for 
their  experiments,  provided  they  have  its 
equivalent  in  value  to  deposit  while  the 
experiments  are  being  carried  on.  But 
you  ought  to  read  the  whole  article. 

Well,  how  about  it?  What  do  you 
think  now,  especially  when  you  remem- 
ber that  there  will  be  twenty  other  fea- 
tures in  the  July  issue  that  I  have  not 
even  referred  to. 

And  now  here's  the  point  of  the  whole 
matter.  Can  we  go  on  making  Tech- 
nical World  better  each  month?  Grant- 
ed that  the  farmer  went  on  lifting  the 
calf  until  it  was  a  steer,  if  it  had  kept 
growing  until  it  was  a  hippopotamus,  or 
an  elephant,  could  he  have  kept  on  lift- 


mg  it  ? 


Alas,  we  reluctantly  admit  that  the  day 
may  come  when  we  can't.  So  that's  the 
fix  we  may  be  in.  We  shall  try  to  go  on 
improving  Technical  World  each 
month.  Perhaps  we'll  reach  a  point  some 
day  where  improvement  is  impossible. 
But  when  we  do,  it  will  be  enough  to 
keep  to  that  level,  and  that,  with  our 
readers'  kind  encouragement,  we'll  try 
to  do. 

And  so  you  may  be  sure  that  the  July 
MAGAZINE  is  going  to  be  worth  15 
cents  of  even  a  poor  man's  money. 


MAKING  A   RECORD 

The  boy  choir  of  the  Roselle  church  is  sho'yn  luady  to  sing  into  the  horn  of  the  recording  instrument  which  is 

reproducing  a  church  service  on  the  phonograph. 

ATTENDING    CHURCH    VIA    THE 
PHONOGRAPH 

By    L.    E.    D  ALTON 


IN  Roselle,  New  Jersey,  there  is  a 
minister  of  the  gospel  who  has  risen 
to  fame  through  two  unusual 
achievements.  For  one,  he  converted 
the  belfry  of  a  poverty-stricken, 
struggling  chapel  into  a  beehive  and  suc- 
ceeded in  realizing  enough  from  the  sale 
of  honey  to  defray  the  ordinary  running 
expenses  of  the  congregation.  His  latest 
idea  has  been  to  reproduce  a  church 
service  on  the  phonograph.  It  is  prob- 
ablv  the  first  instance  of  the  use  of  the 
talking  machine  to  aid  evangjlization. 

Reverend  Mr.  Wood  was  impressed 
with  the  possibilities  of  his  latter  scheme 
while  spending  a  vacation  in  the  Green 
Mountains.  Seated  on  a  veranda  one 
Sunday  afternoon  he  was  bombarded  by 
a  volley  of  ragtime  from  nearby  phono- 
graphs. It  occurred  to  him  that  the  ma- 
jority of  the  people  at  a  summer  resort 
go  through  the  vacation  season  without 
entering  a  church,  to  say  nothing  of  in- 
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valids  who,  because  of  physical  infirm- 
ities, are  necessarily  unable  to  attend  at 
any  time.  He  began  to  arrange  in  his 
mind  a  service  to  be  otifered  to  a  phono- 
graph company  on  his  return  to  New 
York.  He  went  on  and  worked  out  the 
scheme. 

The  possibility  of  marketing  such  a 
record  was  at  first  scouted  by  the 
producers.  One  of  the  features  of 
Reverend  Mr.  Wood's  church,  however, 
is  a  well-trained  boy  choir  which  com- 
pares favorably  with  the  more  famous 
ones  of  New  York  City.  After  the  man- 
ager of  the  phonograph  company  had 
heard  the  choir  sing  he  was  convinced 
that  a  popular  record  could  be  made. 
The  boys  were  accordingly  taken  to  the 
recording  room  and,  after  they  had  be- 
come accustomed  to  the  unusual  experi- 
ence of  singing  into  a  horn,  some  excel- 
lent records  were  obtained,  which,  it  is 
expected,  will  have  a  ready  sale. 
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ihe  MISSOURI 


By  F.  G.  Moorhead 


A  SOUTH  DAKOTA  farmer  stood 
J\       upon  the  bank  of  the  Missouri 

/  \  River,  watching  his  $200-an- 
/~\  acre  farm  wash  away.  The 
.X  ^  Big  Muddy  was  on  one  of  its 
rampages.  The  roiling  waters  gnawed 
insidiously  but  incessantly  at  the  yielding 
banks. 

A  hundred  feet  below  him  a  patch  of 
rich  black  loam,  a  rod  in  length  and 
three  or  four  feet  wide,  suddenly  slipped 
from  its  moorings  and  went  swirling  into 
the  channel  on  its  long  voyage  down  the 
river.  Nearer  at  hand,  the  crumbling 
and  slipping  was  almost  continuous,  the 
waters  becoming  more  and  more  impreg- 
nated with  good  old  Dakota  soil  as  they 
hurried  on  to  pollute  the  Mississippi  and 
carry  their  silt  to  the  very  Gulf  of  Mex- 
ico. The  farmer  could  compute  almost 
to  a  certainty  just  how  long  his  farm 
would  last  against  such  an  invasion. 

Every  day  for  more  than  a  fortnight 
the  shore  line  had  crept  in  upon  the  corn- 
fields, the  nine-mile  current  demanding 


its  toll  of  farm  land.  The  farmer  knew 
of  instances  where  whole  farms  had  been 
shifted,  by  the  treacherous  Missouri, 
from  one  State  to  another,  and  even  left 
stranded,  stateless,  an  island  in  the  midst 
of  a  stream  which  before  had  flowed  a 
mile  distant.  He  knew  that  his  farm  was 
doomed  unless  the  miraculous  happened. 

As  he  stood  there,  watching  his  rich 
land  wash  away,  he  was  approached  by 
an  elderly  man,  a  stranger,  who  joined 
him  in  silently  witnessing  the  feast  of 
the  waters.  After  a  time,  the  stranger 
spoke. 

"I'll  stop  that  for  you,  if  you  want  me 
to,  in  just  a  few  minutes." 

To  the  farmer,  facing  bankruptcy,  it 
was  as  though  he  had  heard  some 
charlatan  commanding  the, sun  to  stand 
still.  Riprapping  might  check  the  inva-- 
sion,  but  riprapping  took  many  men,  long 
preparation,  tons  of  rock,  cords  of  wil- 
lows ;  it  had  to  be  as  carefully  planned 
and  as  carefully  executed  as  a  battle.  To 
stop  the  erosion  in  a  few  minutes  was 
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A  Battery  of  "Aprons" 
By  their  use   the  rivor   has   been 
curbed  to  the  extent  that  the  ero- 
sion has  stopped  and  a  shore-re- 
claiming sandbar  is  forming:. 

too  preposterous  for 
words  ;  the  man  was 
plainly  crazy. 

"Just  say  the 
word  and  I'll  stop 
it,"  repeated  the 
stranger. 

The  farmer  hesi- 
tated.    Then  he  re- 
flected     that      the 
stranger    could    do    no 
harm,  the  farm  was  already 
doomed.     "Go  ahead,"  he 
said,  somewhat  ashamed  of 
a  slight  feeling  of  credulity. 

The  stranger  disap- 
peared ;  he  was  gone  for  an  hour.  When 
he  returned  he  brought  with  him  two 
helpers,  a  load  of  ordinary  pine  lumber, 
some  barrels  of  concrete,  nails,  and  ham- 
mers. Thereupon  the  three  men  set  to 
work  with  a  will,  the  farmer  and  the 
other  interested  spectators  looking  on  in 
wonderment. 

The  men  cut  the  lumber  into  sections 
and  built  what  looked  to  be  merely  two 
strips  of  board  walk,  each  about  twenty 
feet  in  length.  These  strips  completed, 
they  were  launched  in  the  turbulent 
stream,  right,  where  the  gnawing  at  the 
yielding  bank  was  most  incessant.  The 
upper  strip  was  extended  into  the  river 
at  right  angles  with  the  bank,  resting 
on  the  surface  of  the  stream.  The  lower 
strip  (twelve  feet  in  width)  was  extended 
into  the  river,  slanting  under  the  water. 
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The  two  strips  of  board  walk  were  joined 
by  hinges  and  anchored  into  place  by 
cables  firmly  fastened  to  the  concrete 
barrels,  which  were  buried  in  the  river 
bottom  about  eighty  feet  upstream. 

Having  thus  launched  their  ajiparatus, 
the  three  men  rested  and  awaited  results. 
Within  fifteen  minutes  the  current  had 
ceased  its  attack  upon  the  river  bank  and 
was  flowing  a  hundred  yards  from 
shore.  Within  an  hour  there 
was  no  sign  of  current 
near  the  board  deflector. 
Sticks  thrown  into  the 
water  remained  mo- 
tionless. And  a  few 
days  later  the  cur- 
rent was  two  hun- 
dred yards  from 
shore  and  the  farm 
was  saved,  beyond 
all  question. 
Thus  it  was  that  the 
Missouri  River  came 
to  feel  the  bit  in  its 
ravenous  mouth  for  the 
first  time,  and  W.  H.  Dean 
of  Sionx  City,  Iowa,  had 
the  opportunity  to  vindi- 
cate his  simple  contrivance 
for  changing  river  channels 
and  protecting  river  banks.  There  is 
no  more  enthusiastic  convert  today  than 
the  farmer  whose  land  was  saved. 

When  Mr.  Dean  appeared  at  that  Da- 
kota farm  the  stream  was  eight  feet  deep 
immediately  below  the  rapidly  disappear- 
ing bank.  Today  it  measures  only  eight- 
een inches  at  the  deepest  place  and  there 
are  spots  where  a  six-inch  rule  touches 
bottom.  Sand  is  being  rapidly  formed 
in  the  vicinity  of  the  deflectors,  or 
"aprons",  as  they  are  termed.  Mr.  Dean 
predicts  that  these  aprons  will  be  the 
means  of  forming  dikes  and  thus  re- 
establishing a  new  shore  line,  winning 
back  from  the  river  the  land  which  it  has 
eaten  away  in  the  past. 

"I  fight  the  cause,"  says  Mr.  Dean, 
explaining  his  apparatus  and  work. 
"Riprappers  and  the  government  experts 


W.  H.  Dean,  Who  Put  the  Bit 
ON  THE  Missouri 


FARMING  IN  A  CAVE 
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invariably  fight  the  effect  and  for  this 
reason  cannot  gain  permanent  results. 
My  'apron'  removes  the  current  from  the 
vicinity  of  the  shore  and  does  away  with 
the  land  cutting.  In  the  case  of  riprap- 
ping  the  only  hope  is  to  hold  the  shore ; 
there  is  no  chance  of  deflecting  the  dan- 
gerous current.  Consequently,  if  the 
river  ever  gets  behind  the  willow  mat- 
tress, it  claims  the  entire  work  and  can 
go  on  without  interference.  Further- 
more, the  riprap  must  be  fastened  by 
cables  to  the  shore.  As  soon  as  the  river 
starts  cutting-  the  shore,  everything  is  in 
danger.  My  deflector  is  anchored  to  the 
river  bottom,  where  there  is  no  danger 
of  cutting. 

"My  'apron',  or  deflector,  is  so  con- 
structed that  it  forces  the  water  to  a  hori- 
zontal eddy,  which  is  always  a  building 
eddy,  while  dikes,  jetties,  and  such  form 
a  perpendicular,  or  digging,  eddy.  There 
is  no  doubt  that  we  can  curb,  at  a  nom- 
inal expense,  the  erosion  of  the  banks  of 
such  rivers  as  the  Missouri,  the  Platte, 
or  the  Arkansas. 

"In  doing  this  the  sand  bars  which  now 
disfigure  and  obstruct  these  streams  will 
disappear,  as  the  bars  are  formed  by  the 
constant  erosion  of  the  banks.  When 
this  is  checked,  the  channel  will  soon 
devour  the  bars  and  in  their  stead  will 
be  left  a  channel  that  is  navigable.     I 


have  noticed  during  many  seasons  past 
that  boats  stick  where  the  channel  splits 
and  neither  channel  is  deep  enough  to 
float  a  boat.  Now,  with  my  deflectors,  or 
'aprons',  we  can  force  these  two  channels 
into  one  and  narrow  the  one  to  the  proper 
depth  for  navigation,  and  thus  a  river 
like  the  Missouri,  for  instance,  can  be 
returned  to  navigation  where  it  is  now 
practically  useless." 

Mr.  Dean's  invention  has  been  suc- 
cessfully demonstrated  before  the  Com- 
mercial Club  of  Elk  Point,  South  Dakota, 
and  scores  of  business  men  of  Sioux 
City,  Iowa.  He  already  has  numerous 
contracts  from  farmers  and  ranchers 
along  the  Missouri  in  South  Dakota, 
Iowa,  and  Nebraska,  the  Sioux  City 
Stockyards  being  one  of  the  concerns 
most  deeply  interested  in  his  land-saving 
and  land-reclaiming  apparatus. 

With  the  erosion  of  the  river  banks 
stopped  by  his  simple  and  inexpensive 
device  those  immense,  channel-clogging 
deposits  at  the  mouth  of  the  Mississippi 
will  be  largely  obviated,  while  along  the 
upper  Mississippi  and  its  tributaries  the 
waters  will  no  longer  gnaw  and  tear  at 
the  soft  earth  banks  and  spread  them- 
selves across  a  mile  or  more  of  fertile 
farm  land — too  shallow  for  navigation, 
merely  a  menace  to  the  continued  cultiva- 
tion of  the  adjoining  land. 


FARMING    IN    A    CAVE 

By 
RICHARD    MORRISON 


PERHAPS  the  most  remarkable 
farm  in  the  world  is  located 
seventy-five  feet  underground, 
in  a  cave  six  miles  southeast  of 
Springfield,  Missouri.  It  is 
jjelieved  to  be  the  only  cave  farm  in  ex- 
istence. There  are  small  caverns  in 
which  mushrooms  are  grown  in  France, 
but  this  Missouri  cave  produces  not  only 
mushrooms  in  large  quantities,  but  also 


a  superior  crop  of  rhubarb,  besides  being 
used  as  a  bleaching  place  for  celery. 

However,  the  most  extraordinary  crop 
produced  in  this  cave  is  one  that  culti- 
vates itself  and  is  gathered  for  the  mar- 
ket by  a  flash-light  process.  Bullfrogs 
constitute  this  .staple. 

Robert  Smith,  the  cave  farmer,  lived  in 
St.  Louis,  before  the  "back  to  the  farm" 
mania    took    possession     of    him.     He 


THE  ENTRANCE  TO  THE  UNDERGROUND  FARM 


wanted  a  small  farm  in  the  Ozarks,  and 
expecting  to  cultivate  it  in  the  usual  way, 
he  bought  a  tract  of  twenty-six  acres.  It 
was  a  rolling  tract  with  sloping  fields,  a 
bluff,  and  a  woodland.  Under  the  bluff 
was  a  cave,  known  as  Fisher's  Cave,  from 
the  name  of  a  former  owner. 

Smith  had  read  of  the  mushroom  in- 
dustry in  France,  where  abandoned 
quarries  and  artificial  caves  were  rented 
to  growers.  He  studied  diligently  the 
haunts  and  habits  of  the  mushroom,  and 
the  knowledge  thus  obtained  led  to  his 
establishment  of  the  first  and  only  nat- 
ural cave  farm.  From  mushrooms  to 
rhubarb,  celery,  and  frogs.  Farmer 
Smith  progressed  by  easy  stages,  experi- 
menting as  he  went  along,  until  finally 
he  developed  a  system  of  intensive  under- 
ground farming  which  has  given  him  a 
unique  position  among  the  millions  of 
American  farmers. 

Fisher's  Cave  has  an  even  temperature 
of  sixty  degrees  all  the  year  round.  Au- 
gust may  fry  and  sizzle  at  one  hundred 
degrees  in  the  shade  of  the  saplings  just 
outside  the  mouth  of  the  cave ;  inside, 
back   beyond   the   curve   where   daylight 
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dies  and  midnight  darkness  prevails,  the 
temperature  remains  sixty  degrees.  Zero 
weather  may  and  does  create  ice  at  the 
mouth  of  the  cave ;  back  in  its  depths 
the  thermometer  registers  exactly  sixty 
degrees. 

Fisher's  Cave  differs  from  the  ordinary 
cavern  of  the  Ozarks,  of  which  there 
are  many,  in  its  freedom  from  a  dis- 
agreeable and  chilling  breeze.  There  is 
no  apparent  air  current,  no  clammy  feel- 
ing, and  yet  the  atmosphere  is  always 
fresh  and  has  enough  moisture  to  give 
growth  to  such  plants  as  flourish  in  the 
dark.  This  is  a  highly  important  factor 
in  cave  farming.  Nor  is  the  cave  too 
damp,  for  in  many  places  the  roof  of 
limestone  is  dry  enough  to  light  a  match 
by  friction. 

There  was,  of  course,  some  "clearing" 
to  be  done  in  opening  up  this  novel 
farm.  No  trees,  bushes,  or  weeds  were 
in  the  way,  but  there  were  stalagmites 
to  be  "grubbed"  out,  and  there  were  the 
down-hanging  stalactites  to  be  removed. 
These  rock  formations,  built  up  by  the 
slow-dripping  process  of  ages,  were 
broken  off,  wherever  their  removal  was 
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found  necessary,  and  they  served  as  ma- 
terial for  banking  up  a  lake  outside  of 
the  cave.  This  lake,  fed  by  clear  water 
from  a  perennial  river  that  runs  through 
the  cavern  and  empties  at  its  mouth, 
came  in  handy  later  on  as  an  outdoor 
tank  for  bullfrogs. 

It  was  necessary  before  any  planting 
could  be  done  to  introduce  some  soil. 
There  was  a  clayey  substance,  called 
ochre,  covering  the  floor  here  and  there, 
but  many  of  the  little  "fields"  were 
floored  only  with  the  bare  limestone. 
However,  it  was  an  easy  matter  to  take 
topsoil  from  the  land  outside,  and  trans- 
fer it  to  the  floor  of  the  cave,  for  com- 


table  growers  who  lacked  underground 
fields  learned  that  Smith  was  beating 
them  to  the  market. 

Mr.  Smith  does  not  advance  any  scien- 
tific reason  as  to  why  rhubarb  thrives  so 
well  in  the  dark,  but  simply  says:  "I 
found  that  rhubarb  stalks  grew  about  an 
inch  a  day.  I  picked  out  individual 
stalks  and  kept  tab  on  them,  finding  that 
in  twenty-one  days  a  stalk  had  grown 
twenty-two  inches.  The  plant  is  firm, 
and  juicy,  of  a  more  attractive  pinkness 
than  when  grown  outside." 

On  surface  farms  rhubarb  requires 
cultivation  to  keep  down  the  weeds  and 
to  let  moisture  in  about  the  roots.     In 


ST.\RTING  ON   AN  INSPECTION  TRIP  THROUGH  THE  C.WE   FARM 


paratively  little  soil  is  required  for  the 
growing  of  underground  crops.  For  the 
mushroom  fields  the  chief  need  was  a 
thick  bed  of  manure.  This  was  topped 
bv  an  inch  or  so  of  soil  after  the  mush- 
room spawn  had  been  planted  and  had 
begun  to  sprout. 

The  rhubarb  required  soil  enriched  by 
manure.  This  plant  being  an  outdoor 
vegetable,  according  to  all  prior  agricul- 
tural experience,  Farmer  Smith's  experi- 
ments in  growing  it  in  the  dark  were 
at  first  the  subject  of  some  derision  from 
the  real  "Top-o'-the-Ozarks"  farmers. 
But,  as  time  went  on  and  it  was  discov- 
ered that  rhubarb  thrived  and  grew 
amazingly  in  the  cave,  this  derision 
changed  to  congratulation,  and  in  some 
instances  to  envy,  for  the  outdoor  vege- 


the  cave  this  is  not  necessary,  as  there 
are  no  weeds  and  the  native  moisture  is 
sufficient  to  give  growth.  That  even 
temperature  of  sixty  degrees,  regardless 
of  outside  weather  conditions,  gives 
cave  farming  freedom  from  the  ills  that 
affect  plants  exposed  to  cold,  heat,  wind, 
and   rain. 

"This  cave,"  in  the  words  of  Farmer 
Smith,  "is  a  natural  storage  house  for  such 
fruits  and  vegetables  as  require  an  even 
temperature  high  enough  to  keep  them 
from  freezing  and  a  degree  of  moisture 
that  will  not  cause  sprouting.  Sweet  po- 
tatoes are  the  most  profitable  for  storage. 
Many  farmers  hereabouts  raise  large 
crops  of  sweet  potatoes,  and  for  twenty 
miles  around  they  bring  their  product  for 
storage  in  this  cave. 


FRESH    AIR    BED 

By    C.    E.     LANDON 


A  LOS  ANGELES  inventor  has  de- 
**■  vised  what  is  known  as  a  fresh  air 
bed — a  bed  which  makes  the  luxury  of 
sleeping  out  of  doors  available 
to  dwellers  in  city  houses  in 
which  sleeping  ])orches  cannot 
be  installed.  The  bed  projects 
from  the  wall  of  the  house  about 
three  feet  and  is  enclosed  by  a 
railing,  as  indicated  in  the  ex- 
terior view.  A  rounded  screen 
protects  against  insects,  and  for 
rainy  weather  a  waterproof  cur- 
tain, which  can  be  drawn  down 
to  any  distance  from  the  floor,  is 
provided.  In  addition  to  this 
there  is  a  metal  canopy  which 
swings  from  one  side  of  the  bed 
to  the  other  and  affords  complete 
protection  in  case  of  storm. 

This  is  the  most  scientific 
built-in  bed  known,  for,  besides 
having  all  the  advantages  of  the 
folding    bed,     it    provides     for 


day  as  it  is  convertible  into  a  davenport 
or  settee,  the  style  of  which  can  be  made 
to  conform  to  the  general   style  of  the 


Exterior  View  of  the  Frhsh  Air  Bed 

ventilation  by  day  as  well  as  night,  a 
feature  which  most  concealed  couches  do 
not  have.     It  is  perfectly  concealed  by 
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An  "Outdoor"  Bed  Indoors 

The  canopy  behind  the  sleeper  is  lifteti,  ex" 

posing  a   screen,    thus    making    the    sleeper 

practically  out  of  doors, 

room,  both  in  color  and  design. 
In  preparing  for  the  night  it  is 
not  necessary  to  shift  the  other 
furniture,  for  the  bed,  when  in 
use,  does  not  require  extra  floor 
space ;  the  parts  of  the  settee 
simply  fold  back  out  of  the  way 
and,  after  the  bed  is  occupied,  the 
metal  canopy  that  admits  the  outer 
air  is  swung  up  and  over  the 
couch.  This,  although  it  can  be 
raised  to  any  height,  is  in  mild 
weather  usually  swung  all  the  way 
so  that  the  bed  is  shut  off  from  the 
room  itself :  however,  in  case  a 
through  draft  is  desired,  it  may  be 
swung  directly  overhead,  leaving 
ventilation  spaces  on  both  sides. 

F'or  night  reading  an  electric 
light  is  installed  at  the  head  of  the 
This  device  has  been  received  very 
favorably  on  the  Pacific  Coast  and  is 
equally  well  suited  for  eastern  summer?. 


bed. 
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No,  the  Claims  of  Sanatogen  are  Not  Exaggerated 

What  Are  Calories? 

OTIFRV*  ^  hove  heard  it  aatJ  that  the  compoaition  of  Sanatogen  i»  kept  aecret,  that  a  dollar's  worth  of  wheat 
\^UL(I\  1  •  flour  has  many  times  more  calories  than  a  dollar's  worth  of  Sanatogen,  and  that  your  claims  generally 
are  exaggerated.     I  have  been  taking  Sanatogen  and  it  has  helped  me,  but  such  criticism  puzzles  me. 

A  MClVpP  •  We  have  received  several  letters  similar  to  this.  Probably  others  have  heard  similar  criticism,  it  is 
AlliJ  If  £il\*  fQj.  their  benefit,  as  well  as  for  the  information  and  enlightenment  of  the  general  reader  that  we 
present  the  following  facts,  so  that  "he  who  runs  may  read, ' ' 


FROM  the  date  of  its  origin  in  Germany, 
fifteen  years  ago,  the  exact  composition  of 
Sanatogen  has  been  published  in  booklets, 
advertisements,  in  letters,  and,  in  fact, 
whenever  and  wlierever  occasion  offered.  More- 
over, this  composition  is  stated  plainly  on  a  leaflet 
that  is  wr  ipped  around  every  packet  of  Sanatogen 
sold  to  the  public.  So  you  see  the  assertion  that 
we  are  hiding  the  composition  of  Sanatogen  is 
plainly  untrue. 

While  it  is  correct  to  say  that  a  dollar's  worth 
of  flour  has  many  times  more  calories  than  a  dol- 
lar's worth  of  Sanatogen,  it  is  likewise  true  that 
a  dollar's  worth  of  oleomargarine  has  many  times 
more  calories  than  a  dollar's  worth  of  finest 
steak,  and  a  pound  of  laundry  soap  or  lard  has 
just  as  many  calories  as  fifty  eggs. 

Caloric  value  is  not  food  value.  It  simply 
expresses  the  heat  or  energy  producing  value  of 
a  given  substance.  It  is  neither  scientific  nor 
correct  to  attempt  to  express  food  value  simply 
in  terms  of  calories.  A  calorie  is  only  a  measure 
of  heat,  representing  the  amount  of  heat  that  a 
food  can  produce  in  the  body  or  outside  the  body, 
provided  it  can  be  digested.  A  food  substance 
can  be  high  in  caloric  value,  yet  on  account  of 
the  difficulty  of  its  digestion  be  very  poor  in 
nutrient  value.  The  most  valuable  and  vitally 
necessary  portion  of  the  food  in  health  or  in 
disease  is  that  which  repairs  tissue  waste  or  builds 
new  tissue.  Without  it  the  body  dies.  Such 
portion  of  the  food  is  called  protein.  Sugar, 
starch  and  fat  do  not  build  tissue  or  repair  it. 
They  do  furnish  fuel  to  produce  energy.  Hence 
protein  has  true  nutrient  value,  but  the  other  kinds 
of  food  only  energy  value.  To  assert  that  the 
caloric  -or  energy  value  of  a  food  means  the 
same  thing  as  its  nutrient  value  is  deceptive,  and 
is  contrary  to  fact. 

Sanatogen  is  a  .scientific  food  for  those  who 
are  run  down  or  nervous.  It  is  not  intended  to 
replace  daily  food,  but  to  be  given  with  it.  Sana- 
togen is  a  scientific  compound,  designed  to  act  as 
a  help  to  nutrition,  endowed  for  that  purpose 
with  special  nutritive  and  tonic  properties  not 
found  in  everyday  foods.     In  point  of  easy  and 


perfect  digestion  Sanatogen  is  not  approached  by 
even  the  most  easily  digested  ordinary  food.  As 
a  reconstructor  of  nervous  energy  Sanatogen 
stands  in  a  class  by  itself. 

Are  our  claims  for  Sanatogen  exaggerated? 
Any  claims  made  for  a  substance  intended  to 
promote  health  must  be  capable  of  proof  in  two 
ways.  They  must  first  of  all  be  in  harmony  with 
known  scientific  facts.  Second,  they  must  have 
been  verified  by  actual  experience ;  this  is  to  say, 
competent  observers  must  have  seen  actual  evi- 
dence of  the  results  claimed  for  such  substance. 
How  does  Sanatogen  stand  in  this  respect? 

As  you  know,  Sanatogen  is  an  original  chem- 
ical compound  of  about  95%  purest  albumen  of 
milk  (protein)  and  S%  glycero-phosphate  of 
sodium.  The  two  substances  form  a  chemical 
unison  so  original  and  useful  in  its  design  that  it 
has  been  granted  Letters  Patent  in  nearly  every 
civilized  country.  We  claim  that  this  compound 
is  able  to  produce  superior  results  upon  diges- 
tion and  assimilation,  upon  nutrition,  and  that, 
above  all,  it  is  capable  of  acting  as  a  tonic  upon 
the  nervous  system.  Can  this  claim  bear  theoret- 
ical investigation?  How  does  Sanatogen  actually 
behave  in  the  human  system?  Has  this  question 
ever  been  scientifically  investigated?  Has  it  ever 
been  shown  that  the  human  organism  takes  up 
the  phosphorus  of  Sanatogen  better  than  it  would 
take  up  the  inorganic  kinds  of  phosphorus? 

Yes,  most  emphatically,  such  investigations  have 
been  made  by  physicians  of  high  reputation.  One 
of  these,  by  Professor  Tunnicliffe  of  King's  Col- 
lege, London,  was  read  before  the  International 
Congress  of  Medicine  in  1906.  This  authority 
found  that  the  taking  of  Sanatogen  was  followed 
by  most  remarkable  increase  of  phosphorus  and 
of  protein  in  the  system.  Not  only  was  this  in- 
crease due  to  the  constituents  of  Sanatogen 
themselves,  but  it  was  clearly  shown  that  Sana- 
togen so  acted  on  the  other  foods  taken  with  it 
that  the  system  appropriated  from  them  much 
more  protein  and  phosphorus  than  it  did  under  a 
diet  without  Sanatogen. 

Now  this  proves  very  definitely  that  Sanatogen 
acts  first  of  all  as  a  cell  food,  and  second  as  a 
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purveyor  of  pliospliorus  to  the  nervous  system. 
Similar  investigations  were  made  by  several 
other  scientists  and  with  equally  definite  results. 

So  here  we  have  a  scientific  basis — one  of  sev- 
eral— for  our  claim  that  Sanatogen  docs  invig- 
orate the  nervous  system,  since  debility  of  the 
nervous  system  is  very  often,  if  not  always,  de- 
pendent upon  a  loss  or  deficiency  of  phosphorus, 
and  if  the  system  can  be  brought  to  absorb  with 
the  aid  of  Sanatogen  more  organic  phosphorus 
than  it  is  able,  unaided,  to  extract  from  the  ordi- 
nary food,  a  strengthening  and  invigorating  of 
the  whole  nervous  apparatus  is  the  natural  and 
logical  result.  If  we  can  bring  the  body  to  absorb 
more  allnnncn  (protein")  through  the  blood  into 
the  body  cells,  we  inevitably  increase  the  efficiency, 
endurance  and  resistive  force  of  the  organism. 

Now  as  to  the  practical  results.  The  final  test 
of  the  efficiency  of  any  preparation  lies  in  the 
crucible  of  experience.  Sometimes  a  product  is 
right  in  theory  but  fails  lamentably  in  practice. 
What  is  Sanatogcn's  record  of  achievement  in 
actual  practice?  The  medical  profession  of  five 
continents  have  tried  it,  are  using  it,  and  surely 
their  experience,  their  opinion,  should  count.  We 
have  received  by  actual  count  over  18,000  original 
letters  from  physicians  who  have  themselves 
watched  the  beneficial  effect  of  Sanatogen.  There 
have  appeared  in  the  leading  medical  journals  of 
the  world  over  120  original  contributions  by 
members  of  the  medical  profession,  including 
authorities  of  world-wide  renown,  detailing  tlie 
good  results  of  Sanatogen  in  a  variety  of  con- 
ditions. 

From  this  authoritative  material  we  have 
drawn  the  claims  we  make  on  behalf  of  Sanato- 
gen. When  we  say  that  Sanatogen  will  invigorate 
and  revitalize  the  nervous  system  we  do  not  say 
it  simply  because  we  fancy  it  will,  but  because 
from  the  authoritative  reports  which  we  have 
received  we  feel  there  can  be  no  doubt  that  it 
will  do  these  things.  When  we  say  that  Sanato- 
gen will  be  of  remarkable  benefit  to  frail  and 
anemic  people,  we  say  this  because  we  have  back 
of  us  the  incontrovertible  evidence  of  scientific 
authorities.  When  we  say  that  Sanatogen  will 
give  you  better  health,  better  strength,  that  it  will 
endow  you  with  added  power  to  endure  and  to 
resist,  we  merely  reiterate  what  thousands  of 
doctors  have  virtually  said,  either  in  their  letters 
to  us  or  in  original  articles  which  have  since 
become  a  definite  part  of  medical  literature. 
Only  to  illustrate :  A  New  York  physician,  head 
of  a  clinic,  writes,  after  detailing  his  experience, 
that  he  considers  Sanatogen  almost  as  a  specific 
in  anemia,  that  is  to  say.  he  considers  Sanatogen 
almost  unfailing  in  anemia.  When  a  physician 
of  standing  makes  such  an  utterance,  based  upon 
actual  observation,  and  when  his  utterance  is 
corroborated   by    hundreds    of    other    physicians, 


are  we  not  justified  in  saying  that  Sanatogen 
will  help  anemic  people?  Prof,  von  Noorden, 
head  of  the  most  famous  medical  clinic  in  the 
world,  the  first  medical  clinic  of  the  University 
of  Vienna,  writes  that  he  considers  Sanatogen 
an  excellent  albuminous  preparation,  and  that  he 
finds  it  especially  valuable  in  anemic  conditions. 
Is  such  an  utterance  from  one  of  the  greatest 
living  authorities  to  be  ignored? 

Prof.  C.  A.  Ewald  of  Berlin,  also  an  acknowl- 
edged authority,  states  openly  that  he  has  watched 
tlie  effects  of  Sanatogen  in  a  large  number  of 
cases  and  that  he  has  observed  excellent  results 
from  its  use  in  neurasthenia.  Another  physician, 
director  of  a  large  sanitarium  in  Maryland,  writes 
that  from  his  experience  he  is  able  to  say  that 
Sanatogen  has  positive  reconstructive  force  in 
neurasthenia.  In  view  of  such  definite  state- 
ments, which,  moreover,  are  corroborated  in  thou- 
sands of  instances  by  other  physicians,  can  we 
be  accused  of  exaggeration  when  we  say  that 
Sanatogen  will  help  nervous  people,  that  it  will 
infuse  new  strength  into  the  nervous  system  im- 
poverished by  overwork,  worry  or   illness? 

As  a  matter  of  fact,  if  we  were  to  publish 
all  the  results  reported  to  us  by  physicians,  our 
claims  for  Sanatogen  would  be  ten  times  stronger 
than  they  actually  are.  Viewed  in  the  light  of 
what  K'c  could  claim,  our  statements  are  truly 
conservative,  as  indeed  they  should  be.  We  do 
not  claim  Sanatogen  to  be  a  cure  for  consump- 
tion, Bright's  disease,  etc.  We  claim  it  to  be 
simply  and  truly  a  natural,  healthful  food-tonic, 
designed  to  increase  the  efficiency  of  the  human 
system,  to  aid  digestion  and  assimilation,  to  act 
as  a  tonic  upon  the  nervous  system;  in  short,  to 
strengthen  the  fundamental  sources  which  make 
for  health  and  strength  and  long  life.  That 
Sanatogen  supplies  a  real  need  its  ever  increasing 
success  abundantly  testifies.  The  remarkable 
benefits  it  has  conferred  and  is  daily  conferring 
upon  people  in  every  walk  of  life  form  an  endur- 
ing monument  to  its  intrinsic  value.  I 

//  you  have  carefully  read  these  vitally  impor-  \ 
tant  facts  about  Sanatogen  you  unll  realise  tliat 
Sanatogen  is  perfectly  able  to  stand  on  its  oit'H 
record  and  needs  no  defense,  but  it  is  necessary 
to  dispel  misconceptions,  misstatements,  spread 
through  ignorance  or  otherivise.  We  cordially  in- 
vite everyone  interested  to  write  to  us  for  an  inter- 
estingly written  booklet  fully  describing  the  nature 
of  Sanatogen  and  ichat  it  is  able  to  do  for  those 
zvho  are  run  doivn  and  nervous.  The  booklet  is 
ivritten  by  a  physician  and  icell  worth  reading. 
It  is  sent  free  and  postage  prepaid  to  any  one 
zvho  will  ask  for  it.  Sanatogen  itself  can  now 
be  obtained  at  any  good  drug  store.  Address 
The  Bauer  Chemical  Co.,  at  T  Irving  Place,  New 
York  City.  : 
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Do  You  Want 
a  Trained  Man's  Position? 

Ability  always  has  a  front  seat.  The  trained  man  is  the  man  in  touch  with 
the  chief.  He  eclipses  the  others.  The  boss  doesn't  look  behind  him  when  he 
wants  a  big  job  done  RIGHT.     He  is  also  first  in  line  for  promotion. 

Are  you  in  the  lead  or  in  the  shade? 
You  CANhe  the  man  "in front."     It  is  all      ^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 
a  matter  of  having  the  right  knowledge  that 
will  put  you  ahead  of  the  other  fellow. 

Yes,"  but  you   say,    "it   is   too   late 


but  you  say,  "it  is  too 
now.  My  age  is  against  me;  I  don't  earn 
very  much;  I  have  long  hours;  I  haven't 
much  spare  time  or  spare  cash;  my  schooling 
was  limited — all  I  can  do  is  read  and  write." 

If  that's  the  case  you're  the  very  man  the 
International  Correspondence  School  can 
help.  The  /.  C.  S.  has  been  raising  salaries 
for  over  twenty-one  years.  If  you  are  am- 
bitious, and  can  only  read  and  write,  the 
I.  C.  S.  will  go  to  you,  wherever  you  live, 
and  will  train  you  at  home  and  in  your  spare 
time  to  become  an  expert  in  some  particular 
line  of  well-paid  work  for  which  you  feel 
you  have  a  natural  ability. 

Simply  mark  and  mail  the  attached 
coupon  today.  Marking  the  coupon  costs  you 
nothing.  There  is  no  obligation.  The 
coupon  is  merely  to  prove  your  ambition 
and  willingness  to  get  out  of  the  shade  and 
into  the  lead.  Do  you  measure  up  to  this 
simple  test  ?  Mark  and  mnil  the  coupon 
and  let  that  decide.     Do  it  NOW. 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

^        Box    1016,    SCK ANTON.  PA. 

Eiplain.  without  further  obligation  on  my  part,  how 
I  can  qualify  for  the  position  before  which  I  mark  X. 
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ElePtrlc  Oar  Knaalng: 
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Bulldiiiff  Contractor 
ArcbitppturnI  DrofDnnan 
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Blet-liaDloal  Draftsman 
itelrlgfratlon  Englaeer 

Civil  Engineer 
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Metal  Mlnliie 

Lopomntlv  p  Fireman  AFn^. 
Stationary  ICnpiiieer 
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Gas  Eu^iueti 
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Railw^r  Mull  Olork 
Bookkeeping 
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Show  Card  Writiiiir 
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Advertising 
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Induct  rial  Dei^igitiDg 
Coninier<iaI  Eaw 
Antomobilo  Butmine 
Teacher 

English  Branches 
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Foultry  Farming 
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Sheet  Mcloi  Worker 
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Lnnpiingns  Frcnrb 
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FLOODS  AND  FAT  PORK 

^Conthnifti from  page  -/y^) 


shell  dredges  are  scattered  through  the 
lowlands,  new  and  larger  ones  are  con- 
stantly being  built.  Just  now  the  Nether- 
lands district  is  completing  a  dredge  with 
a  boom  220  feet  long,  carrying  a  15-ton 
bucket  capable  of  lifting  seven  to  ten 
cubic  yartls  at  a  time,  with  a  capacity  of 
moving  and  placing  5,000  to  6,000  cubic 
yards  a  day. 

Along  the  Mississippi  the  mule  and  the 
negro  are  to  this  day  the  main  factors  in 
the  construction  of  the  levees.  Only 
within  the  last  few  years  have  steam 
shovels  and  excavators  been  put  to  work 
here  and  there.  In  the  application  of  the 
science  of  mechanics  to  the  problem 
the  Mississippi  is  a  generation  behind  the 
times.  Wrote  P.  A.  Haviland  and  F.  H. 
Tibbetts,  California  Engineers,  after  a 
survey  of  the  Mississippi  work  during  the 
height  of  the  1912  flood: 

"No  levees  observed  in  the  Mississippi 
Valley,  except  those  of  the  city  of  New 
Orleans,  were  so  large  or  so  substantially 
constructed  as  some  which  the  writers 
have  seen  in  California.  Methods  of  con- 
struction are  very  inferior  and  the  unit 
costs  of  the  levees  proportionately  higher. 
The  great  floating  clamshell  dredges  in 
common  use  in  California  would  prob- 
ably create  a  sensation  along  the  Mis- 
sissippi River,  and  could  certainly  do 
most  of  the  work  much  cheaper." 

"Cheap"  negro  labor  can  never  hope 
to  conquer  the  Mississippi ;  six  skilled 
men  and  a  dredge  will  do  faster,  better, 
more  efficient  work  at  lower  cost  than 
a  battalion  of  darkies  and  mules. 

Observe  the  consequences  of  applying 
mechanics  instead  of  muscle  to  the  prob- 
lem. On  the  great  Mississippi  8  feet  is 
the  average  width  of  the  levees'  crown ; 
on  the  puny  Sacramento  the  standard 
was  10  feet ;  the  latest  levees,  like  those 
of  the  Netherlands  and  the  Natomas  dis- 
tricts, have  a  crown  width  of  20  feet ; 
at  West  Sacramento  the  river  levees  are 
40  to  80  feet  wide  at  the  top.  On  the 
Mississippi  the  engineers  provided  a 
margin  of  safety  3  feet  above  the  highest 
known  water  mark ;  on  the  Sacramento 
the  engineers  are  building  the  levees  6 
and  7  feet  above  extreme  flood  stage. 
Only  60  of  the  1,600  miles  of  the  lower 
Mississippi  are  protected  by  bank  revet- 


ment ;  on  the  Sacramento  the  Lisbon  and 
the  West  Sacramento  districts,  besides 
the  revetment  of  the  river  levees,  have 
protected  their  back  levees  by  solid  layers 
of  reinforced  concrete  4  inches  thick. 

These  statements  and  comparisons  do 
not  imply  adverse  criticism  of  the  engi- 
neers in  charge  of  the  Mississippi  River 
work.  It  was  not  their  fault  that  586 
miles  of  levee  were  and  are  below  the 
grade  that  proved  too  low  by  five  feet. 
Congress  never  asked  the  engineers  what 
a  comprehensive  scheme  of  flood  control 
would  cost.  Munching  the  contents  of 
the  pork  barrel,  the  legislators  waved  the 
"aid  to  navigation"  subterfuge  and 
handed  out  an  occasional  million,  telling 
the  engineers  to  make  the  money  go  as 
far  as  possible  in  levee  construction. 
Under  these  circumstances  systematic 
work  of  permanent  character  was  impos- 
sible. 

Given  sufficient  funds,  modern  engi- 
neering is  equal  to  the  task  of  controlling 
the  floods  in  the  principal  rivers  through 
a  combination  of  storage  reservoirs,  of 
levees,  and  by-passes.  The  real  trouble 
arises  when  the  question  of  financing  is 
raised,  when  red  tape,  fat  pork,  the  self- 
ish aim  of  small-bore  politicians,  the 
greed  of  private  landowners,  local  jeal- 
ousies, lack  of  co-ordination,  the  obsti- 
nacy of  touchy  engine-.rs,  the  doctrine 
of  States'  Rights,  and  the  inertia  of  the 
flood-proof  masses  are  twisted  into  a  con- 
fusing tangle.  Division  of  the  cost  of 
comprehensive  flood  control  between  the 
Federal  Government,  the  affected  States, 
and  the  districts  and  communities  directly 
benefited,  would  seem  to  be  the  equitable 
way  of  solving  the  financial  problem,  but 
the  task  of  conciliating  and  harmonizing 
these  conflicting  interests  would  postpone 
the  start  until  the  first  Prohibition  Presi- 
dent is  inaugurated. 

In  view  of  past  performances  in  the  fat- 
frying  line,  in  view  of  the  inexorable  fact 
of  future  flood  catastrophies,  perhaps  the 
Newlands  Bill  with  its  half-billion  appro- 
priation is  the  most  efficient  wand  with 
which  to  control  the  coming  floods.  And 
the  expense  it  throws  on  the  shoulders 
of  the  nation  is  the  penalty  we  must  pay 
for  the  all-pervading,  universal  diet  of 
legislative  pork. 
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service.  A  single  problem  solved  for 
you  might  be  worth  more  than  the 
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NOW  SENT  FREE! 

We  will  send  this  ?reat  business  reference  library  to  you  EXPRESS  PREPAID,  for  seven  days'  free  examination  ;  returnable  at  our  ex- 
pense. You  are  not  obliged  to  buy  anything: — just  examine  these  books  at  your  leisure  and  at  our  expense.  This  magnificent  set  has  been  specialty 
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for  free  examination  of  this  I>e  Luxe  Edition  while  it  is  being  sold  at  less  than  half  price. 
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RED  TAPE,  A  MAN.  AND  A  STATE  HIGHWAY 

( Continufd  from  paee  S'Otf) 


looked  U]),  ploUcd,  aiul  compared  with 
the  nctual  data  of  the  survey.  Next,  the 
work  to  be  done  was  to  be  carefully  laid 
out. 

lu'cn  on  the  principal  highways  now 
existing'  in  New  Jersey  there  is  a  tre- 
nienck)us  amount  of  work  to  he  done  to 
meet  the  increasing  demands  of  travel. 
Hills  must  be  graded  down,  hollows  must 
be  filled,  sharp  turns  and  crooked  align- 
ments must  be  straightened.  Some  in- 
credible faults  must  be  corrected. 

For  example,  there  is  the  notorious 
"Hole-in-the-W'all"  in  Middlesex  County. 
This  is  a  tunnel  two  hundred  feet  long 
under  the  Jersey  Central  tracks,  so  nar- 
row that  two  automobiles  cannot  pass  in 
it.  Small  boys  of  the  neighborhood  have 
turned  the  "Hole-in-the-Wall"  into  a 
bonanza  by  organizing  a  dispatching  sys- 
tem by  which,  in  return  for  suitable  tips, 
automobiles  are  flagged  through.  The 
State  will  spoil  the  bonanza  by  widening 
the  tunnel. 

Again,  there  is  the  Harlingen  reverse 
curve  in  a  cut  at  the  bottom  of  a  hollow. 
It  is  the  devil's  own  trap ;  but  that,  too, 
will  go,  with  many  another  defect. 

Under  Robert  A.  Meeker,  State  High- 
way Engineer,  who  is  the  immediate  liead 
of  the  engineering  staff,  grades  are  being 
carefully  studied,  cross  sections  accu- 
rately plotted,  road  intersections  and  en- 
trances to  private  properties  shown  in 
plan  and  profile,  so  that  the  roads  in  New 
Jersey  are  actually  built  at  the  contract 
price  without  extras  or  graft. 

For  the  first  time  the  State  has  a  voice 
in  the  design  and  construction  of  high- 
way bridges.  The  increasing  weight  and 
volume  of  traiific  demand  wider  and 
stronger  structures,  the  principal  cost  of 
which  should  be  borne  by  the  State,  be- 
cause, from  the  enlightened  Jersey  point 
'  of  view,  the  change  in  traffic  conditions 
has  been  so  great  that  a  county  cannot 
be  asked  to  spend  large  sums  for  bridges 
that  are  used  as  much  by  residents  of 
other  counties  as  by  its  own  inhabitants. 
Not  long  ago  it  was  unusual  for  loaded 
wagons  to  travel  as  much  as  thirty  miles 
.  in  a  day ;  now  hauls  of  one  hundred  miles 
or  more  in  a  day  by  auto  trucks  are  too 
common  to  attract  notice.  In  fact,  higli- 
wavs  have  never  been  used  so  much  since 


railroads  were  introilucetl  as  they  are 
today.  One  of  the  most  noticeable  evi- 
dences of  this  is  that  the  old  roadside 
taverns,  which  long  since  fell  into  dis- 
use and  decay,,  have  been  remodeled  and 
once  more  drive  a  thriving  trade. 

The  engineering  stalT  has  evolved 
standard  specifications  to  which  all  roads 
must  conform.  Forty-five  pages  of  fine 
type  are  required  to  set  fortli  the  way 
everything  must  be  done.  No  detail  is 
omitted.  Sharp  turns  that  were  permissi- 
ble in  the  benighted  age  of  horses  cannot 
be  tolerated  in  these  days  of  automobiles. 
An  automobile  running  25  miles  an  hour, 
the  legal  limit,  travels  110  feet  in  3  sec- 
onds. If  another  is  approaching  at  the 
same  speed  the  drivers  have  1^  seconds 
in  which  to  avoid  a  collision  if  their  line 
of  vision  is  limited  to  110  feet.  To  con- 
form to  the  statutory  requirement  that 
roads  must  be  safe,  the  Flighway  Depart- 
ment has  ruled  that  no  curve  of  less  than 
six  degrees,  or  955  feet  radius,  shall  be 
permitted.  On  a  roadway  30  feet  wide 
this  gives  a  clear  vision  for  350  feet,  and 
gives  drivers  going  25  miles  an  hour  AY\ 
seconds  in  which  to  dodge  one  another. 

The  standard  cross  section  is  the  arc  of 
a  circle  drawn  through  the  crown  and 
the  two  gutters.  The  latter  are  located 
at  the  intersection  of  the  side  lines  with 
a  line  descending  from  tlie  center  at  the 
rate  of  ^  inch  per  foot.  The  arc  thus 
obtained  gives  a  fall  of  J4  inch  per  foot 
from  the  center  to  the  edge  of  a  16- foot 
pavement,  of  Y^  inch  from  this  edge  to 
the  center  of  the  7-foot  shoulder  and 
of  9/10  of  an  inch  from  this  point  to  the 
gutter.  This  increases  the  grade  to  shed 
water  with  least  damage  to  the  shoulders 
of  the  road  and  gives  a  section,  the 
greater  portion  of  wdiich  is  convenient  for 
travel.  When  roads  have  too  high  a 
crown,  travel  concentrates  on  the  center 
of  the  road  to  avoid  the  unpleasant  sen- 
sation of  tipping  or  sliding — this  soon 
wears  the  crown  into  a  hollow  and  the 
rains  do  the  rest,  ^^'ith  a  proper  slope 
the  cross  section  is  maintained  so  that 
drainage  takes  care  of  itself. 

This  plan  of  having  state  standards 
and  of  enforcing  them,  as  they  are  en- 
forced under  Colonel  Stevens'  sharp  eyes, 
insures   good   results   and   eliminates   all 
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Contentment"-  that  great, 
splendid  state  of  the  mind, 
is  associated  with  the  pipe 
that  smokes  "Velvet"! 


DIAMONDS- WATCHES  cR^SiT 


THIS  ELGIN  WATCH,  17  JEWELS,  ADJUSTED 

Men's  16  Size,  (also  Ladies'  O  Size)  Thin  Model.  New  Mnrr^lnal 

Minute  Dial,  in  Gold  Filled  Case,  Guaranteed  for  35  Years, 

plain  poLbbed  or  bandBoxuely  engravedt  sent  prepaid  on 


Ow  cat  price 
J25.50  for  thi; 
magn  i  ficent 


30  DAYS  FREE  TRIAL  E^!^^ 

Then  $2.50  a  Month  flTt^l'l^i 

ass  Railroad  Inspection,  is  the  gieateat  bargain  ever 

eard  of.       NO   MONEY   DOWN --$2.50   a  Month  aftei 

examination   by  yoa.      Whether   yoa  are  a  railroad  mani 

or  not,  this  is  tho  Watch  you  want.    No  matter  where  you 

live,  we  will  trust  you.    Send  us  your  order  today. 

V/rite  for  our  free  Catalog,  containing  over  2,000  illustra- 

tionsof  Diamonds,  Watches,  Jewelry.  Silverware,  etc.    It  tells 

all  about  our  easy  credit  plan.    Write  today,  before  you  forget  it. 

LOFTIS  BROS.  &  CO. 

THE  OLD  RELIABLE.  ORIGINAL  DIAMOND  AND  WATCH  CREDir  HOUSE 
DEPT  /I959  100  to  108  N.  State  St.,  CHICAGO,  ILL. 

Brattcn  stores:  Fitteburg,  Pa.,  and  St.  Lovia,  Mo. 


GIIARANTEED  25  YEARS 
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The  Elliott 
$3S.OO 

Addressing  Machine 


It  sets  on  any  desk  or  table. 
It  weighs  but  15  pounds. 
Its  operation  is  very  simple. 

You  just  insert  a  pile  of  Elliott 
Address  Cards. 

Then  turn  the  crank  with  your 
right  hand,  feeding  the  envelopes, 
statements,  tags  (or  whatever  you 
want  toaddress)  with  yourlefthand. 

And  the  result  will  be  1,500  neat, 
accurate  addresses  per  hour. 

The  address  cards  feed  automatically. 

This  little  machine  costs  but  $35.00. 

We  will  send  it  to  you  for  30  days' 
trial. 

Write  us  today  for  the  details  of 
this  special  30-day  trial  offer. 

In  writing  please  state  about  how 
many  addresses  you  have  on  your  mail- 
ing list. 

The  Elliott  Addressing  Machine  Co. 

Cambridge,  MassachusetU 


Impe  of  i^^raft.  It  is  heartbreaking  for 
the  politicians,  but  fine  for  the  jilain  citi- 
ZLMis  who  ])ay  for  the  roads  and  nsc  them. 

The  vexatious  problem  of  finding  a 
material  for  road  surfaces  that  automo- 
biles cannot  tear  to  pieces  worries  New 
Jersey  as  much  as  any  other  State.  But 
the  new  1  lighway  Dejjarement  has  a 
cheiuist  whose  chief  end  and  aim  is  to 
solve  this  j^roblem.  Exjierimental  sec- 
tions of  road  laid  with  ijromising  ma- 
terials are  being  built  and  studied.  Mean- 
while, the  chemist  lives  in  hope. 

In  enlightened  New  Jersey  repairs  are 
given  the  special  attention  they  deserve. 
The  French  patrol  system,  of  which  we 
have  heard  so  much,  lias  been  introduced. 
That  is,  a  man  is  given  a  certain  section 
of  road  which  he  patrols  daily,  nursing 
and  tending  it  with  unceasing  care. 

There  is  poetic  justice  as  well  as  prac- 
tical utility  in  the  Jersey  plan  of  applying 
automobile  license  fees  to  the  main- 
tenance of  roads.  The  State  pays  the 
expenses  of  the  license  bureau  so  that 
every  penny  of  the  fees  may  be  turned 
over  to  the  Highway  Department.  Re- 
ceipts from  automobiles  this  year  are 
estimated  at  six  hundred  thousand  dol- 
lars, which  is  one-third  of  the  amount 
New  Jersey  was  obliged  to  expend  for 
maintenance  and  repairs  in  1912. 

Under  the  present  policy  New  Jersey 
is  becoming  a  paradise  for  autoists.  The 
first  five  hundred  miles  of  state  roads 
include  the  famous  Ocean  Parkway,  or 
Shore  Road,  which  parallels  the  coast 
in  sight  of  the  ocean  all  the  way  and 
in  some  places  right  along  the  beach, 
from  Atlantic  Highlands  to  Cape  May, 
a  distance  of  one  hundred  and  forty 
miles.  The  tourist  may  return  by  the 
Delaware  River  Drive  up  the  Delaware 
Valley  to  Port  Jervis  at  the  northern  ex- 
tremity of  the  State,  or  he  may  choose  any 
one  of  several  routes  to  New  York  City.  A 
fine  bit  of  state  road  is  the  Brunswick 
Pike,  a  straight  line  from  New  Bruns- 
wick to  Trenton.  Others  of  the  new 
state  routes  are  from  Jersey  City  to 
Trenton,  Trenton  to  Camden,  and  from 
Camden  to  Atlantic  City. 

The  man  who  is  responsible  for  this 
delightful  condition  of  affairs  is  Colonel 
E.  A.  Stevens,  the  official  who  saw  what 
should  be  done,  and  overcame  all  ob- 
stacles to  gain  his  end. 
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Corn  Chicanery 

Trying  to  Cheat  One's  Feet 


Thousands  of  people  pare 

their  corns — merely  take  off 
the  top  layer. 

Thousands  of  others  use 
liquids  and  plasters,  just  for 
brief  effect. 

Yet  eveiy  corn  can  be 
removed  in  two  days.  Every 
corn  pain  can  be  instantly 
ended. 


Anyone  can  do  this  in  a  scientific  way.  It 
is  being  done  on  a  million  corns  a  month. 

The  entire  corn  comes  out,  root,  callous, 
everything.  And  without  any  pain  or  sore- 
ness. You  simply  apply  a  Blue-jay  plaster 
and  then  forget  the  corn. 

You  are  cheating  yourself  when  you  use 
makeshifts  in  these  modern  days.  The  use  of 
Blue-jay  ends  the  corn. 


(304) 


A  In  the  picture  Is  the  soft  B  &  B  wax.     It  loosens  the  corn. 
B  stops  the  pain  and  keeps  the  wax  from  spreading. 
C  wraps  around  the  toe.    It  is  narrowed  to  be  comfortable. 
D  is  rubber  adhesive  to  fasten  the  plaster  on. 

Blue=jay  Corn  Plasters 

Sold  by  Druggists — 15c  and  25c  per  package 

Sample  Mailed  Free.     Also  Blue-jay  Bunion  Plasters. 

Bauer  &  Black,  Chicago  and  New  York,  Makers  of  Surgical  Dressings,  etc 


(jRAY  MOTORS  FOR  BOATS 


>H.R  with  Compute  $ 


55 


Largest  Builders   of  | 
2-cycle  Motora   in  tbe     ,^ 

World.    Ovor   1000  /^  Outfit  rea4yto  install 

responsible  dealers.       ^^      also  i4J£TO  36nR 

Guaranteed  by  a  big  respooBiltle  concern.    Write  I 

for   big  catalog— re//8  and  thowa   yoa  all   about  j 

these  high  grade  motors  and  how  they  are  made.  I 

GRAY  MOTOR  CO.,     <t802  6riy  M»lir  BIJt.,    Prtrolt,  MlchJ 


RIDER  AGENTS  WANTED 

1,  each  town  to  ride  and  exhibit  sample  IQ13  model.  IVnte 
for  SpccuU  OjTer.  rine§t  itHt%  t^  4fr07 
Guaranteed  1 913  Models  ^ '«/  '«»  V^' 
with  Coaster-Bt^kes  atid  Puncture- Proof  Tires. 
19tl  and  lOlli  MODELS  ^  7  «„  ^fO 
ALL  OF  BEST  MAKES i/t  f    *0  ^1^ 

100  Second-Hand  Whoels 

.'in  m.i/tfs  nn,i  j'Uidin,  go,',i  as  ntiu  ^9  ^_  4tO 
tireat  Factory  Hearing  Sale.  V«>  ««»  VO 
We  Ship  on  Approval  without   a  cent 

X^l^^^  *0  Days*  Frem  Trial 

T/ij^O  cojiHter-brake  wheels,   lamps,  and 
r  ff/lKO  snn'\n^,  half  uiuai prices.    DO   NOT 
,_,  you   pet  our   catalogue   and   offer.     Write   w.-w. 

AlKAD  CYCLE  CO.       Dept.  T29,       CHICAGO 


I  WILL  MAKE  YOU 
PROSPEROUS 

If  yoa  are  hnnest  and  ambitious  write  me 
today.  No  matter  where  you  live  or  what 
your  occupacloD,  I  will  teach  you  the  Real 
Estate  buBlneBS  by  mail;  at'point  you  Special 
Representative  of  my  Compan>  inyourtown; 
start  you  in  a  protltable  business  of  your 
own,  and  help  you  make  big  money  at  once. 
Unnsnal  opportanlty  for  men  withont 
rapittil  to  become  Independent  for  life. 

Taliih.ble  liook  and  full  particulars  Free* 

Write  today. 

NATIONAL  CO-OPERATIVE  REALTY  CO. 

„  „   _ M.  182  Marden  15ulldlng 

%  B.  Btrden,  PregL, WaehlngtOD.  U.  C. 


IMade«55^  inOne  Day 


Read  This 

"On  tbe  trip  I  just  came  off  of  I 
made  $55  in  one  day  and  could 
not  turn  out  work  fast  enoueh."  eays 
Ethan  Allen,  Wasbington. 
And  Thi» — "Typboid  got  me 
and  took  SIO  z  day  away  from 
mc,**  McDowall  of  New  York. 

Tbesc  and  many  otber  letters  prove 

you  can  do  as  well  or  better  with  this 

absolutely 

NEW—  PLATELESS 


No  other 

machine 

Ukeit 


DAYDARK   /^ 


DIRECT  ON  POST  CARD 

knew,  bigb  class  buBiDcss  with 
mendous  money-making  po9- 
eibilities  requiring  no  exper- 
ience— no  canvassing.  Ml 
ptatea,  filmaor  print' 
ing—finiah  what  yoa 
take  where  you  take  if* 

Big  Money— { 

Small  Investment  working  picnics,  fairs,  from 
bouac  to  bouse  or  at  borne — out  of  doora  or  indoors — anywhere, 
making  four  finished  pictures  a  minute  of  any  subject. 

THINK  OF  IT 

Time*  a*  many  picture* 

Four  Times  as  fast 

Four  Timet  the  profit 

y^  f^  jr^  F^   invettigate— write  io^day, 
r^    #r   #*     #*      for  our  Daydark  catalog — JUBI  israet!. 
*     •  *  *■"  *^    Write  that  postal  NOW. 
Dijiuk  SpccisllT  Co.,  (03  Dajduk  BUt..  SL  toaii.H«. 
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WHERE  TO  GO  IN  AMERICA 

.'      HOTEl^S    •    CAMPS    •    RESORTS- 


»._ .  '  V 


_^- it^i^lrl^iifX^^^ii. 


People's  line 

Your  Vacation 

Wliether  it  leads  you  (torn  or  lo  New  York  see  the 
glories  of  the  historic  Hudson  River  revealed  by  the 
powerful  searchlights  of  the  palatial  steamers  of  the 
Hudson  Navigation  Company. 

This  fleet  of  stately  river  craft  includes  the 

C.  W.  Morse,  Adirondack, 

Trojan  and  Rensselaer 
and  the  latest  addition  the 
BERKSHIRE 
a  floating    palace    of    luxury — the  largest 
river  steamer  in  the  world. 

Wrilc  for  lllustisled  Bcxiklel.     ll  is  Ircr. 
ExcelUnt  Cuisine  and  Music 

HUDSON  NAVIGATION  COMPANY 
Pier  32  N.  R^  New  York 


Citizens' Line 


HAMBURG 

LARGEST 
S.  S.  Co. 
In  the 
World 


VACATION 

CRUISES 

Special  Summer  Raten  \ 

May  1  to  October  1 

Jamaica  and  the 
PANAMA  CANAL 

Cuba.  Hayti,  Colombia, 
Costa  Rica,  Nicaragua 

WEEKLY  SAILINGS 

by  the  ni'w,  fast  Twin  Screw 
Steamships  "Carl  Schurz" 
and  "Emil  L.  Boas"  and 
the  well  known  "Prinz" 
Steamers  of  our 

ATLAS  SERVICE 

11  to  18  days  -  -  - 
25  Day  Cruises  -  - 
Cuba  Round 

Jamaica       Trip 

Panama  Canal  ^°^^^ 


AMERICAN 

OVER  400 

SHIPS 

1,306,819 

TONS 


"CRAFTSMAN"  HOUSE  PLANS 


THIS  is  a  Craftsman  house:  — durable,  beautiful  and  convenient,  with  no  useless  partitions,  no  waste  space,  no  over- 
decoration  We  design  homes  of  this  character  for  CRAFTSMAN  subscribers.  Write  for  free  booklet.  Crafttman 
Service  for  Homebailders, ' '  containing  cuts  and  plans  of  Craftsman  houses,  or  send  25c  for  our  new  book  Craftsman 
//ou.M."  size  8x10.  64  pages.  110  illustrations,  showing  our  best  houses.    Address  _,.,, 

THE    CRAFTSMAN.    Room    485.    41    West    34th    Street,    New    York    City 
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Magic  Wand 


As   the  maeician  of  old  performed 
miracles  with  the  aid  of  his   magic 
wand,  so  docs  the  magician  of  today — 
the  electrician— achieve  most  wonder- 
^   ful  results  with  a  power  as  mysterious 
and  invisible  as  that  which  came  from 
,     the  wand  of  the  sorcerer.    The  field  of 
Electricity  is  limitless  — new  uses  for  this 
at  force  are  discovered  daily  and  large  salar- 
ies are  paid  to  those  who  know  how  to  handle 
t-    Prepare  yourself,  then,  to  become  a  big  man 
this  field;  learn  from  these  books  all  that  is 
^    necessary  for  you  to  know.    If  a  beginner,  you  can 
,soon  fit  yourself  to  make  your  start  in  this  fascinat- 
mg  work  at  a  good  salary.    If  a  worker,  engineer  or 
ex-pert,  you  can  add  to  your  knowledge  and  put  your- 
""'f  in  line  for  a  better  job  at  bigger  pay. 

The  american  School's  Cyclopedia  of 

J^PIMlied  ElecMcity 

is  the  greatest  electrical  Reference  Library 
in  the  World 

Contains  3.200  pages.  7«10  inches:  2.600  ilhislralions.  luB  page  plates,  diagrams, 
etc.;  hundreds  of  valuable  tables  and  formulas;  careluHy  cross-indeKed  lor  quich  eas* 
reference.  The  books  are  subslandally  bound  in  halt  red  momcco,  gold  stamped,  and 
■ro  prmted  in  large,  clear  type  on  special  quality  paper. 


important  Subjects  roixml 

Theory,  Calf nlntton,  De-ipn  and  Construction  of  tJ«*nprnt«rs  and  Motors 
E'pctrical  Measurements— Electric  Wiring— Flpptrio  Welding — Tjpvn  of 
Generators  nnd  Motors  -Manag-ement  of  Oenemtors  and  Motors— Storage 
Hattenes— Elertric  Lichlinir— Alternatine  Current  Maehinery— Stalion 
AppEiancpg— Po»er  StalJons  — Power  Ti  ansniission  —  Ontral  Station 
Enpiiieerinp—  Kleetrlc  ItailHsys.  Inrliidine  Sincle-Phttse  —  The  Elertrle 
Telegraph —Telephone  Equipment.  Systems  and  Operation  ~- Wir<>le§s 
Telegraph  and  Telephone— Telautograph,  Telegraphone,  et«. 


NOW  SENT  FREE 


The  complete  seven  volumes, 
not  a  sample  volume,  will  be 
sent,  express  prepaid,  for  seven  days'  free  examination;  rctumable  at  our 
expense  if  the  be  '-s  do  not  contain  the  information  you  want.  If  you  keep 
them,  pay  $2  Oi,  :,,. ,  en  da\  s  afier  receipt  and  then  $2.00  a  month  until  you 
have  paid  the  special  introductory  price  of  |19.80.  The  regular  price  of 
this  great  Cydopedia  is  $15.00  Just  fill  in  and  mail  the  coupon.  It  won't 
cost  you  a  cent  to  examine  the  books.  We  know  they'll  be  worth  many 
tjmes  their  cost  to  you.  Mail  the  coupon  now  and  you'U  receive  your 
books  promptly. 

$T2.00  Consulting  MembersMp  Free 

With  every  set  is  included  a  year's  Consulting  Membership,  regular 
value  $12.00.  entitling  you  to  the  free  advice  of  a  staff  of  Electrical  En. 
gineers.  This  will  cfive  ynu  practical  help  in  handling  working  problems 
which  are  too  specific  to  be  taken  up  in  detail  in  the  Cyclopedia.  There 
wil!  be  no  limit  to  this  service.  A  single  problem  solved  for  you  might  be 
worth  more  than  the  first  cost  of  the  books. 

American  School  of  Correspondence 

Chicago,  C/.  S.  A, 


7  DAY  EX/JnUMATION  COUPON 

AMERICAN  SCHOOL  OF  CORRESPONDENCE,  Chicago.  U.  S.  A. 

Please  send  me  Cyclopedia  of  Applied  Electricity  for  seven  days' 
free  examination.  I  will  send  $2.00  within  seven  days  and  $J. 00  a  month 
until  I  have  paid  $19.80  ;  otherwise  I  \.  ill  notify  you  and  hold  the  books 
subject  to  your  order.     Title  not  to  pass  until  fully  paid.  "^  "'   '  "'' 
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Name 

Address  ... 

Em  PLOY  BR  . 


$5,000  a  Year 
from  Ten  Acres 

With  Six  Months  Vacation 


Inde- 
pendence 
and  a 
'ompetence 
for  Life 

Five  Thousand  Dollars  a  Year 

net  income  from  ten  acres  of  matured  apple  and  cherry 
orchard  in  the/rort/fssand  tmrmkss  Bitter  Root  Valley  with 
a  Home  and  six  months  vacation  annually  in  one  of  the  most 
magnihciently  endowed  natural  environments  on  the  Crea- 
tor s  footstool,  with  golf  links,  hunting,  fishins  and  mountain 
climbing  and  with  neighbors  of  culture,  educatioa  and  refine- 
ment—is the  opportunity  we  offer  you. 

We  believe  you  will  investigate  this  opportunity  because 
this  appeal  for  investigation  is  directed  to  broad-minded  and 
sensible  readers,  living  in  an  age  of  scientific  progress  which 
has  made  the  impossible  of  yesterday  the  reality  of  today. 
1  his  is  tiot  an  offer  of  something  for  nothing.  It  is  an  opoor- 
tunity  for  you  to  make  an  immensely  profitable  compact 
based  on  mankind's  partnership  with  Nature.  We  are  now 
growing  more  than  three  thousand  acres  of  fruit  trees,  one  to 
three  years  old,  for  satisfied  customers  who  would  not  consider 
sclung  their  orchards  at  a  large  advance  over  their  cost. 

$5,000  Yearly  For  Life  From  Ten  Acres 
•.  ^^.P'"^""  ^?S'  Valley  apple  orchard  bears  commercially  in 
Its  fifth  year.  Ten  acres,  fully  developed,  should  be  capable 
tl  Im'l^^'^^ii'm'^  ''"'■{"S  early  maturity,  strictly  net.  a  profit  of 
SS.OOO  to  $5,000  yearly.  Beginning  with  the  10th  year  from 
planting,  judged  by  experience  of  others,  10  acres  should  net 
you  a«  income  of $5, 000  yearly  and  employ  only  half  your  time 

It  you  have  a  fair-sized  income  now  and  are  willing  to 
improve  your  condition,  you  do  not  need  much  cabital  to 
possess  one  of  these  big-paying  orchards. 

Our  Proposition  and  Plan 

briefly  stated  is  this:  We  will  sell  you  a  CHOICE  lO-ArPP 
ORCHARD  HOME  TRACT  (spring  of  1913  planting)  bVi? 
F.andard  varieties  apples  and  cherries-KJiW! /te  ComAaKv's 
definite  tvritten  contract  to  care  for  and  develop  your  orchard 
under  expert  horticultural  supervision  for  five  full  growine 
seasons  from  date  of  planting,  including  all  land  taxes  and 
irrigation  charges.  You  may.  if  desired,  assume  personal 
charge  of  your  orchard  at  any  time  and  secure  a  refund 

Ihe  land  should  easily  become  worth,  conservatively 
stated,  in  fair  comparison  with  other  improved  land  $1  000  an 
acr".  There  is  a  clean  profit  to  you  of  100  per  cent  on  a's-vear 
investment  to  count  on  at  the  outset.  Only  a  $300  cash  pay- 
ment required  now  to  secure  your  orchard  tract— balance  in 
easy  payments  divided  over  a  ten-year  period.  Your  pay- 
ments for  the  first  few  years  are  practically  ALL  the  cash 
outlay  you  will  haxe.  as  your  orchard  tract  should  meet  all  t>ay- 
mcnts  Jailing  due  while  in  commercial  bearing  period  and  yield 
you  a  handsome  profit  besides.  Our  reservation  plan  provides  for 
inspection  of  the  land  by  you,  and  your  money  back  if  dissatisfied. 

—  INVESTICA  TE  by  using  this  coupon  TODA  Y 

BITTER  ROOT  VALLEY  IRRIGATION  CO. 

S4(V4m  FtrsI  National  Bank  Building,  Chicago.  U.  S.  I. 
Robert  S.  I*mon.  General  Sales  Slanaser 

Please  send  me  /ml  information  concerning  nour  Hivjrview 
Orcliard  Tracts  in  Hitter  Boot  Valley.  'nv.irvtcw 


Street  Ko.  or  Rural  Route- 
Town _^ 
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THE  PROOF 
IS  IN  THE  WEARING 

All  we  ask  is  that  you  try  a  Linene  Collar. 
We  will  send  sample  free,  or  a  box  of 
1 0  for  30  cents  in  U.  S.  itamps.  Parcel 
Post  stamps  preferred.  Price  at  stores 
25  cents  per  box.     State  Size  and  Style. 

Beautiful  Catalogue  Free 

REVERSIBLE  COLLAR   COMPANY 

Department  W,  Boston,  Mass. 


RAPHAEL         TASSO         RUBENS         ANCEtO 


GUARANTEED 
r  O  R    LIFE 

3  0     DAYS' 
FREE    TRIAL 


AMa*5JI€AN 

MARINE   MOTORS 


Simplicity*  effioienoy  and   reliaa 

bility  are  some  of  the  superior  quali- 

ties    of   the   AMERICAN,  and  are  of 

vital  importance  to  yon.  Starts  w/ith- 

out    cranking,    reversible,    runs    on 

gasoline,  kerosene  and  other   fuel, 

very  economical.   All  sizes  2  to  30 

H.  P.      Lowest    possible  Prices. 

■Write    for   new    FREE    Catalog. 

Good    Demonstrator     Agents 

and  Boat  Boilders  v^^^jte  quick 

for  special  terms  and  sales  plan. 

We    also    build    stationary 

engines — ask  for  circulars. 

AMERICAN  ENGINE  CO..   445  Boston  St.,  Detroit,  Mich. 


For  all 
Purposes 


The  Hlgii  Powered,  Light  Weight  Cosh- 
man  Engine  measures  out  just  enough 
gasoline  to  do  the  work  required. 
Advanced  4    cycle    type.     Weight 
mder200Ibs.   4  h.  p.  rating  but 
actually  develops  over  5  h.  p. 

linoHtTit  THRoniE  GoiEmoa  wtm 

KiGI    G»DE  SCHEBLEI  C«»UliaOI 

Easy  speed  chanKOS.  special 

'  friction  clutch  pulley.     Also 

new  6-8   and    20  h.  p.    high 

efficiency    engines   for  heavy 

work.      Now  ready.     Free  book 

describes  all.    Write  for  it. 

CUSHMAN  MOTOR  WORKS,  2069  N.  St^  Lincoln,  Neb. 


THE  LATEST  STAGE  REALISM 

i'otUniucd  Jrojtl  f'a^r  S/'^) 

And  (11(1  you  ever  consider  how  iiiipor- 
lant  lit^lits  are  to  the  slai^'e  manager? 
Without  them,  all  his  costly  scenery,  im- 
pressionistic or  realistic,  would  he  worth- 
less. Ill  the  wings  of  every  theatre,  to 
the  left  of  the  audience,  is  the  great 
switchboard,  an  apparatus  that  further 
aids  in  the  making  of  illusions. 

Jlluniination  is  all  important.  In  the 
hands  of  anyhody  but  an  expert  it  will 
make  the  most  careful  stage  setting 
a|)pear  ridiculous.  The  man  in  charge  of 
this  work  must  be  a  remarkably  quick 
thinker  and  possess  artistic  instinct  as 
well  as  mechanical  skill.  Not  only  must 
he  create  the  cycle  of  the  lights  and  the 
shadings  of  day  and  night  but  by  soft- 
ened illumination,  hardly  discernible,  he 
must  bring  out  on  the  people  in  the  play 
the  most  delicate  shades  of  facial  expres- 
sion. As  a  matter  of  fact  he  can  be  called 
an  "artist  in  lights".  He  paints  with 
them  like  the  man  who  takes  colors  frorft 
a  palette  and  transfers  them  to  a  canvas 
with  his  brush.  He  must  understand  the 
psvchology  of  color,  and  if  he  is  a  master 
stager,  he  does.  He  knows  that  lights 
can  suggest  bleakness,  cheerfulness, 
weirdness,  and  disaster ;  that  they  can  be 
made  comforting,  lovable  or  disttirbing. 

Take  a  scene  in  "The  Daughter  of 
Heaven".  It  is  in  the  throne  room  of 
the  Manchus,  the  palace  of  the  Emperor 
at  Peking.  The  decorations  are  of  hard 
gold  and  gray.  The  gray  is  very  cheer- 
less. It  is  characteristic  of  the  scene, 
where  the  Empress  of  the  Mings  takes 
poison,  and  dies  on  the  Manchu  throne. 
And  as  the  gray,  cold  and  cheerless,  is 
hard,  so  is  the  light  that  iills  the  room — • 
the  sunshine  that  comes  through  the  grim 
windows  of  the  palace.  It  is  a  light  that 
instantly  suggests  to  the  audience  the 
great  sacrifice  that  "The  Daughter  of 
Heaven"  is  making — the  sacrifice  of  love 
for  the  Manchu  because  of  duty  to  her 
people.  It  is  the  hard  relentless  light 
that  carries  the  spirit  of  the  play  sharply 
across  the  footlights.  In  other  words  it 
carries  the  situation  with  a  hard  "punch". 
Since  such  a  light  as  that  sunshine  does 
not  exist  in  nature,  I  went  to  one  of  the 
men  who  staged  the  play  and  asked  him 
about  it.  And  from  him  I  learned  these 
things : 
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Grinder  that  takes  the 

^Grind" out  of  Grinding 

The   job    that    used  to  take  a 
full  half-hour  on  an  old-fashioned 
grindstone,  is  a  matter 
of  minutes  on  a 


PIKE  PEERLESS 
XL  TOOL  GRINDER 

Combines  great  poiver  and  high  speed — a  rare 
feature  in  grinders.  Equipped  with  the  patented 
PIKE  BEVEL  GUIDE  which  enables  even  the 
novice  to  grind  an  edge  as  true  as  an  expert's.  Fitted 
with  a  Crystolon  wheel — famous  because  it  cuts  steel  so 
fast  without  drawing  the  temper  or  "burning' '  the  tool. 

Every  part  of  a  Pike  Peerless  Grinder— from  its  malle- 
able casines  and  machine-cut.  pressed  steel  spur  gears  to 
its  case-hardened  pinions— is  built  so  honestly  that  these 
grinders  are    /^  •.       J  c 

Guaranteed  rorever 

rainst  all  mechanical  delects.  Pike  Peerless  Junior  S5.  Pilte  Peerless 
-nior  $7.  Foot  power  |1. 50  extra.  Otlicr  Pilte  Grinders  from  S3  up. 
t  voiir  liardware  or  tool  de/iler's.  I.ook  [or  the  PIKF  name— cast  on  the 
.^intr.     "Picb  a  Pibp."    Send  for  booklet ;  "A  Siiarp  Edge  in  a  Hurry." 


PIKE 
STROP - 
HONE     ^  l.OO 

Two  razor  needs  in  one, 
at  the  price  of  one.  A  strop 
on  one  side  and  a  "dry" 
hone  on  the  other— a  com- 
bination tli.il  makes  both 
ordinary  ami  safety  razors 
behave.  At  your  hardware 
dealer's,  or  sent  direct  pre- 
paid lor  the  same  prii-c. 


FREE 

A  Pike  India  Stone 

Send  us  your  deal- 
er's name  and  4  cents 
for  mailing  and  pack- 
ing and  we  will  send  a 
Fike  India  Vest  Pocket 
Stone  for  pocket 
knives,  office  use,  etc.. 
also  " IJoTv  to  Sharpen''^ 
—tells  how  to  get  a 
good  edge  on  knives, 
tools,  etc..  and  how  to 
select  and  care  for 
oilstones.  You'll  be 
pleased.     Write  tdflay. 


<.  -J 


OSTER BULLDOG 

Pipe-Threading  Tools 

simple,  durable  and  easy  to 
operate.  The  result  of 
twenty  years  of  caretul  study 
and  experience  in  the  desipn- 
ine  of  pipe-threading  tool;: 
forall  purposes.  HandTools 
for  Plumbers.  Electrical  Con- 
tractors. Engineers.  Farm- 
ers— belt  and  motor-driven 
Power  Machines  for  the  shop. 
Our  Catalog  describes  each 

tool  in  detail 
■iih  illustra- 
ons.      If  you   use   pipe-threading  tools 

yoii   ought   to   have   it.      Yours   free   by 

return  mail. 

THE  OSTER  MFG.  CO. 
1963  East  Gist  St.         Cleveland,  Ohio 


Write 

for 
Catalog 


Work  Out  Tonight  the  Problems  of  Today 

with  (he  Bid  of  onr  pr.Br(ieaI  handbonfas  that  eoTer  eom. 
pletelf  all  phases  o(  eDgineering,  bailding,  and  boalneiM, 

Our  line  of  single  volumes  now  comprises  70  titles. 
These  books  are  on  civil,  mechanical,  steam,  electrical, 
automobile,  and  aeronautical  engineering,  architecture, 
cr.rpentry  and  building,  and  business,  and  contain  the 
same  information  as  found  in  our  large  Cyclopedias  and 
used  in  our  Courses. 

Sold  By  The  Leading:  Book  Sellers 
All  Over  The  World 

If  your  dealer  cannot  supply  the  volumes  you  desire, 
order  from  us  direct  with  the  understanding  that  if  after 
examination  you  find  our  books  unsuited  to  your  require- 
ments, they  may  be  returned  and  your  money  will  be  re- 
funded. 

Write  for  Our  Lateit  Catalog 

AMERICAN  SCHOOL  OF  CORRESPONDENCE,  CHICAGO.  ILUNOIS 


6c  Invested 

Makes  $1:^0 

That  Bounds  almost  unbelievable. 
Hut  it's  tntc—a  oroved  fact.  A 
6-cent  pound  of  ordinary  sugar  and 
the  wonderful 

Empire  Candy 
Floss  Machine 

will  turn  th©  trick  and  do  it  every  eight 
minutes,  at  a  fair,  a  race  track,  a  cir- 
cus or  anywhcF'  crowd  collects. 
$100  a  Day  ia  an  easy  profit  with 
the  Empire,  Makes  this  enormoua 
profit  year  after  year— no  expense 
for  repairs.  Nine  years  of  big  moo- 
ey-making  experienc  prove  this  your  opportunity. 
Write  today  to  Dept.  HJ  for  Candy  Floss  Ma- 
chine Catalog,  Catalogs  of  popcorn  and  peanut 
roasters  and  ice  cream  cone  machines  on  request,  r 
Steveiu  Mfff.  &  Supply  Co.,  Fisher  Bids.,  Chicago,  ID. 


SAFE  INVESTMENT 

^^  XW     preferred   stock    Scientific 
/  "/f\  American  Compiling  Company, 
ff       i\J  This  Steele  has  paid  7%  for  the 
last  ten  years — now  held    at 
25%  above  par.     For  quick  sale,  will  sacri- 
fice one  hundred  $10.00  preferred  shares  at 
par  and  give  bonus  of  twenty  shares  com- 
mon.   Recommended   by  Technical  World 
Magazine.     Address 

A.  F.  M.,  care  of  Technical  World  Magazine 
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High  Speed,  Quick  Starts 
and  Sudden  Stops 

These  are  essential  In  many  forms  of 
mafhinery.  Friction  Transmission  dis- 
placing toothed  gears  under  conditions, 
cuts  out  the  noise  — gives  higher  efficiency 
and  avoids  liability  of  breakage  from 
sudden  shocks. 

Rockwood  Paper  Frictions  are  the 
acknowledged  standard.  Made  to  fit 
your  specifications. 

Our  booklet.  "Friction  Transmission.  "givc3 
data  anit  formulae  invaluable  to  the  de- 
signer. Sent  Free  on  Request  to  ttiosewlio 
state  occupation  and  6rm  connected  witb. 

The  Rockwood  Mfg.  Co. 

1903  English  Avenue 
^        Indianapolis,  Ind.,  U.  S.  A. 


HESS^ilLOCKER 

TheOnly  Modem, Sanitary 
STEEL  Medicine  Cabinet 

orlocker  finished  in  snow-white. baked 
everlasting  enamel,  inside  and  out. 
1  ".'Mutiful  beveled  mirror  door.  Nickel 
I  Lite  brass  trimmings.  Steel  or  glass 
slielves.  

Costs  Less  Than  Wood 

J  ,  i       Never  warrs,    shrinks,    nor    swells. 

*    '      rj    Dust  and  vermin  proof,  easily  cleaned. 

Should  Be  In  Every  Bath  Room 

Four  styles — four  sizes.    To  recess  in 
wall  or  to  hang  outside.    Send  for  illus- 
trated circular.  ^ 
The  Recessed  Steel  I~IE£S»  91 1  L  Tacoma  Bids..  Chicago 
Medicine   Cabinet  Makers  of  Steel  Furnaces.          Free  Booklet 
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Did  You  Ever  Use  a  "RED  DEVIL" 

scientifically  made  plier?— One  of  the 
new  "wrinkles"  in  tool  making — "RED 
DEVIL"  drop  forged  steel.  5*  long,  gun 
metal  finished 

DIAGONAL  SIDE  CUHER 

A  convenient  little  tool  for  general  use, 
especially  tf  you  cut  wire  in  close 
quarters.  Your  local  hardware  dealer 
has  it.  Ask  for  'RED  DEVIL.  No. 
942-5."  If  you  can't  get  it  locally  send 
us  your  dealer's  name  and  80  cents  for 
ONE  only  sample. 

SMITH  &  HEMENWAY  CO. 
152  Chamber*  St.  New  York 

[Some  stock  'em,  all,  smue  a  few.    Your 
dealer  has  .-  "RED  DEVIL" /or  iiou.) 


That  llie  "hard  li,i;lit"  was  used  be- 
cause it  created  a  mood,  an  ilhisicm.  To 
tile  audience  it  conveyed  the  idea  of  a 
cold  prison,  the  livino-  tomb  of  the 
Alancliu  palace. 

That  the  lii^hts  in  the  first  .scene  of  the 
play,  ".'\  Chinese  Love  .Song",  suggested 
vafifue  mysticism,  sweet  stillness,  gentle 
indolence,  because  peculiar  violet  rays, 
that  nobody  ever  saw  in  nature,  were 
used. 

The  realistic  traditions  were  also 
ignored  in  the  scene  "Outside  the  Palace 
of  the  Empress".  Here  the  Emperor 
tells  the  Ming  Empress  of  his  love,  and 
in  the  niooiilight  there  are  shadings  of 
blue,  never  seen  at  night,  but  they  sug- 
gest to  the  audience  warmth  and  loyalty. 

And  so  with  the  red  light  that  we  saw 
shining  at  the  end  of  the  same  scene, 
with  tlie  Empress  alone,  in  danger.  That 
peculiar  red  strengthens  the  impression 
of  impending  disaster.  So  was  the  same 
shade  used  in  the  prison  scene  in  "Kis- 
met" where  Hajj  strangled  the  White 
Sheik ;  in  "Fine  Feathers"  after  the 
suicide  of  Reynolds.  So  with  all  the 
important  dramas — the  lights  convey  im- 
])ressions. 

But  in  the  musical  comedies — ah !  that 
is  a  different  story.  In  most  of  them  the 
stage,  heavy-laden  with  artificiality,  is 
lighted  poorly.  In  some  cases  the  players 
even  cast  shadows  upon  the  wings.  No 
attempt  to  achieve  the  artistic  through 
the  medium  of  skillful  lighting  effects  is 
made.  If  in  the  "play"  can  be  incorpo- 
rated one  lilting  melody  or  one  triumph 
in  syncopation,  it  has  arrived,  and  people 
will  flock  to  the  box  office  to  purchase 
seats  for  a  production  which  has  no  more 
aesthetic  value  than  the  three  ring  circus 
or  its  popular  sideshow.  It  may  be  lame 
in  morals,  bewildering  in  conception,  un- 
finished in  execution,  and  nil  as  to  plot, 
but  it's  "what  the  public  wants".  It's 
all  very  gaudy  and  bizarre,  and  although 
the  carefully  built  scenery  may  tell  you 
that  the  setting  is  a  villa  on  some  Euro- 
pean coast,  the  lighting  shouts,  "Thou 
liar"!  Such  scenes  create  no  mood  in 
the  audience  and  suggest  nature  no  more 
than  do  brightly  colored  photographs. 
They  pay  minute  attention  to  detail  and 
in  so  doing  lose  utterly  the  entire  impres- 
sion— thus  making  of  realism  a  sham. 
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T^HE  whole  bit  looks  rig/it  when 
^   he  sees  the  Irwin  stamp.     He 

has  learned  from  Irwin  users  that  "Irwin" 
means  quality  in  service,  because  of  qual- 
ity in  manufacture.  He  knows  every  Irwin  bit 
is  guaranteed;  price  refunded  if  not  satisfactory. 
And  these  are  the  reasons  for  universal  satisfaction : 
The  only  solid-center-stem  auger  bit  made  in 
all  sizes  and  styles  for  every  purpose  —  6,500  to 
choose  from  so  you  are  sure  to  find  just  exactly 
what  is  best  suited  to  your  purpose  in  the  Irwin  line. 

A  bit  that  will  not  break  when  boring  into  the  side  or  end 
of  the  hardest  wood — that  will  not  tear  the  softest  wood. 

A  bit  that  will  not  choke  because  made  with  but  one  crimp. 

A  bit  of  uniform  strength,  made  of  one  piece  of  flawless, 
extra  high-grade  crucible  auger-bit  steel,  and  tempered  by  the  secret  Irwin  Process. 
The  Irwin  will  not  bend,  but  cuts  clean,  rapid  and  true  for  an  indefinite  period. 

If  you  can't  get  an  Irwin  at  your  dealer's,  write  us. 

THE  IRWIN  AUGER  BIT  CO.,  Station    F7,  Wilmington,  Ohio 

Largest  In  The  World 


A  PRIVATE  WATER  SYSTEM 

at  low  first  cost  and  no  operating  expense  is 
supplied  by  a 

RIFE  RAM 

This  ram  will  pump  and  deliver  where  you 
want  it»  either  into  a  pneumatic  or  open  tank, 
any  quantity  of  water. 

It  operates  automatically  with  the  overflow 
from  a  stream,  artesian  well  or  spring  amount- 
ing to  3  or  more  gallons  per  minute  and  a  head 
or  slanting  fall  of  3  or  more  feet. 

Free  booklet  on  request. 

RIFE  ENGINE  CO. 

2114  Trinity  BIdg.,  NEW  YORK 


SEND  FOR  MOTOR  CYCLE  CATALOGUE 


Three  great  Pope  features 


Overhead-valve    Motor — more    power    and    speed. 

Rear   Spring  Suspension,    helical  expansion   lype^ 

insures  comfort.     Spring   Fork   absorbs  vibraiioi 

Model  II        "Lightweight"       $165 

Model  K  "The  Big  4"  $200 

Model  M  "5  h.p."  $216 

Model  L  "Twin"  $2&0 

Cet  the  details.     Write  today. 

TUE  POPE  MANIKAfTURINCl  COMPANY 

&U4  Capitol  Ave.,  Hartford,  Conn. 

jilio  maktri  of  Pope-  Hartford  ^Automobiles, 
Columbta,  R^imhler  und  i'life  {iicycUs. 
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The  Lathe  to  Buy 

You  cannot  make  a  mistake  in  buying  a  lathe  from 

us.  We  are  ottering  the  h.  st  lath.- vahns  ou  tarth. 
Expert  mechanics  have  chosen  our  lathes  to  do  llie  unrk  f<.r  their 
shops.  Humlreds  are  now  in  use.  Fvi^ry  laihe  we  sell  .vhh  nm-  more 
satisfied  customer  to  our  list.  That  ought  lo  be  sufficient  recommendalion 
lor  inyone  wanting  lo  buy  a  lalhe. 

Don't  turn  away  work  that  you  should  have. 

Buy  one  of  our  lathes  and  J>e  re.idv  for  the  man  with  the  profit- 
able lathe  job. 
QUAUn  AND  WOilKMANSHIP  UNEXCELLED.    We  save  you  $25.00  lo  SlSO.OO. 
accanftng  lo  site  ol  lattie. 

Write  far  MacluDery  Catalog  76T62.  Miifed  free  on  Remiest 

We  make  no  shipments  oulsido  of  the  Uniled  Stales. 

Address  Sears,  Roebuck  and  Co.,  Chicago,  M, 
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AGENTS   WANTED 

\GKNTS  MAKK  Hlii  MOM-iV  mlliiiK 
our  n.-w  kjol.l  Inters  for  otlicc  \viii<l.nvH.  Mtnrt- 
fronf^.inilKl.is-^smns  Aii\,mi.-...ii  |"it  thrm 
nn  Win,,  to. lav  lor  fn-.'  n.uiii.lo  niu\  full 
niirti.-ulurs  MotiiUio  Siyn  Lotter  (_'o..  llll 
N.  Clark  St,,  riunwi.    ' 

AGKNTS-SOMKTHINO  NEW-FAST- 
est  sellers  and  a\iirkest  repeiitera  on  earth. 
Permiinpnt  profitable  business.  Guod  for 
$50  to  $75  a  week.  Write  for  particularw. 
American  ProductH  Co..  6190  Sycamore  St.. 
Oinfinnati.  O. 

WHY  NOT  BriLD  UP  A  BUSINESS  of 
your  own?  U.  S.  Fire  ExtinBuifiherH  easily 
sell  everywhere.  WKR  rritfit.  Protectoti  ter- 
ritorv  Riven  looal  or  state  ARents.  United 
MftJ.'On..  1IU7  Jefferpon.  Toledo.  Ohio. 

AGENTS  —  Portmits  :<V.  frames  l.'ic.  sheet 
picturt'H  \c.  Hteri-oscoiies  2r»c.  views  Ic.  30 
dHvs'  rn-.iit.  Siiinples  and  cataloR  free. 
Oonsolidiite.l  Portrait  Co..  Dept.,1236.  1027 
W.  AdaniH  St..  Cliicngo. 

AGENTS -HEKE'S  AN  OPPORTUNITY 
to  earn  S.\0  weekly  and  upward.  A  new  line 
— exolusivo  territory.  Send  postal  today 
for  full  partii-ularr*.  A.  S.  Shiih,  Sales  Mgr., 
1682  Svcamore  St..  Uineinnati,  O. 


AGENTS  WANTED  to  sell  our  soaps, 
perfumes  and  toilet  articles.  Good  profits. 
HoptinRer  4  Roth,  201  N.  2nd  Street,  St. 
Lniiis,  I\I(i^^ 


AGENTS— If  you  are  lookinR  for  a  clean 
cut  proposition  with  large  profits  send  for 
particulars.  Stewart  Specialty  Company. 
Cnlumhus.  Ohio. 

y^iO.OO  paid  fordistrihutinB2.000free  pbgs. 
Prm'd  Soap  Powder  in  your  town.  Reliable 
men  or  women.  No  money  required.  I'. 
Ward*  Co..  21S  Institute  PL.  Chicago. 

AGENTS -OUR  WONDERFUL  LUMI- 
nous  Crucifix:  selling  better  than  ever. 
Some  territory  still  open.  Shines  all  night 
in  darkest  room.  Write  for  Agency.  Pioneer 
Portrait  Co..  Dept.  4.  Chicago. 


AEROPLANES 


AEROPLANES  TO  ORDER.  Parts,  plans, 
Iboth  big  work  and  modcN.  Send  stamp  for56 
ipage  catalog  to  Chic.igo  Aen.  Wks..  Chicago. 


AUTOMOBILE    SUPPLIES 

KEROSENE  FOR  AUTOMOBILES.  New 
Model  II  uses  successfully  half  and  half 
mixture  lowest  grades  kerosene  and  gaso- 
line. Satisfaction  guaranteed  or  money  re- 
funded. Greatly  increased  power,  very  slow 
speed  on  high.  Starts  easy  at  zero.  Special 
agents'  prices.  Department  O.  Air-Fric- 
tion Carburetor  Co..  Dayton.  Ohio. 


BOOKS.  ETC. 


NEW  16th  edition  "Telephone  Troubles 
and  How  to  Find  Them"  — new  matter  on 
cable  troubles.  (."16  pages)  price.  2.'jc.  Hyde 
Book  Co..  IX^  -Sth  St..  Milwaukee.  Wis. 


BUSINESS  OPPORTUNITIES 


BUSINESS  OPPORTUNITIES  — Continued 


WOULD  you  like  to  own  11  good  paying 
mail  order  business?  We  havo  u  line  that 
t-.ts  r.'peat  orders  all  the  time;  you  can 
^tiirt  111  sp  tr»«  lime;  invest  a  dollar  or  two  a 
week  and  soon  own  a  nice  business  of  your 
own;  write  for  particulars.  Nadico,  16r5 
Belmont  Ave.,  Chicago. 


LET  THE  PARCELS  POST  HELP  YOU. 
Add  tSl-">  to  S-''  ueekl;  ito  your  present  salary 
or  income.  Start  during  spare  time  and 
build  up  a  permanent  mail-order  business  of 
your  own.  We  show  you  how  and  he'p  you 
make  good.  No  canvassing.  Experience  un- 
necessarv.  The  Parcels  Post  makes  success 
doublvsure.  Our  new  ideas  and  up-to-date 
plans  bring  the  money.  Noso-called  "Course 
of  Instruction"  to  sell.  W^e  give  that  free. 
■Write  today-  Address  Pease  Mfg.  Co.,  Inc.. 
Dept.  K.  70' Broadway.  Buffalo.  N.  Y. 

AGENTS'  PRICES.  One  machine  at 
Wholesale  price  to  introduce  our  goods. 
Bargains  in  everv  make.  Typewriters  for 
S5.00  up.  Standard  Typewriter  Exchange. 
31  Park  Row.  New  York. 


H  O  M  K  MANUFACTURING  -  Pleasant 
aii-l  protitahlo  businens  <nii(kly  established 
during'  spall'  liini'.  Product  i  iitiTliat  lonal 
I,...,  -.-it\  WritoforHaiiipb'andi-articulars. 
ltel/..'il  -MfV.'.  Co..  Desk  C.  •U?^  S.  Mathews, 
Los  Ang.d.-s.  (:al. 

ONE  RKPRKSENTATIVK  in  every  City 
and  Town  for  a  New  York  corporation. 
Spare  time  only  required.  Substantial  in- 
come for  right  man.  Excellent  references 
essential.  Dally  Credit  Service  Corpora- 
tion. Z^  Broadway,  New  York^ 


START  A  HOME  BUSINESS.  Collect 
names  and  information  for  business  con- 
cerns. Sell  vour  ideas  and  knowledge  by 
mail  Some  make  SH"!  to  $VW  monthly. 
Instructive  liookl.-t  fr.-,-.  National  Infor- 
mation System.  927  Marietta,  tlhio. 


MONEY  IN  PHOTOGRAPHY.  I  start 
amateurs  making  money  at  home  takiiig 
liortraits!  become  professionals.  Studio 
secrets,  retouching,  etc..  fully  explained. 
Wells  Studio.  East  Liverpool.  Ohio. 


EARN  SlOO  mo.  reporting  information, 
etc  ,  to  us.  No  canvassing.  Send  stamn. 
National  Information  Sales  Co.,  AYV. 
Cincinnati.  _^_ 


CORRESPONDENCE   AND   INSTRUCTION 


UNCLE  SAM  IS  A  LIBERAL  EM- 
ployer.  Qualify  for  a  Government  position. 
We  prepare  you  by  mail  for  any  Civil 
Service  Examination.  Write  today  for  free 
Booklet  dS.  Capital  Civil  Service  School, 
Washington.  D.  O. 


COINS   AND   STAMPS 


$7,75  PAID  FOR  RARE  DATE  1853 
quarters.  $20  for  a  $H.  Keep  all  money 
dated  before  1S84.  and  send  10c  at  once  for 
New  Illustrated  Coin  Value  Book.  -li^.  It 
mav  mean  vour  fortune.  Clark  &  Co. 
Coin  Dealers.  Dept.  '26.  Le  Roy.N.  Y. 


FARMS,    REAL  ESTATE.   ETC. 


MONEY-MAKING  FARMS-13  States.  $10 
to  $50  an  acre;  live  stock  and  tools  often 
included  to  settle  quickly.  Big  illus- 
trated Catalogue  No.  36  free.  E.  A.  STROUT 
FARM  AGENCY.  Station  3044,  47  West  34th 
Street.  New  York.  


CASH  FOR  YOUR  BUSINESS  or  real 
estate.  1  bring  buyers  and  sellers  together. 
If  vou  want  to  buv,  sell  or  trade,  address 
Frank  P.  Cleveland.  1311  Adams  Express 
B I dg  .  Chicago.  TIL     Established  IHHI. 


LEARN  REAL  ESTATE  BUSINESS. 
Earn  big  income.  We'll  train  you.  Free 
booklet  tells  how.  Represent  us.  American 
Realty  League.  San  Francisco. 


HELP  WANTED 


LOCAL  REPRESENTATIVE  WANTED. 

Splendid  income  assured  right  man  to  act 
as  our  representative  after  learning  our 
business  thoroughly  by  mail.  Former  ex- 
perience unnecessary.  All  we  require  is 
honestv,  ability,  ambition  and  willingness 
to  learn  a  lucrative  business.  No  soliciting 
or  traveling.  All  or  spare  time  only.  This 
is  an  exceptional  opportunity  for  a  man  in 
vour  section  to  get  into  a  big  paying  business 
without  capital  and  become  independent 
for  life.  Write  at  once  for  full  particulars. 
National  Co-Operative  Realty  Company. 
L-I06  Marden  Building,  Washington.  D.  0. 


HELP  WANTED— Continued 


BIG  MONEY  WRITING  SONGS.  We 
pay  hundreds  of  dollars  a  year  to  successful 
writers.  Experience  unnecessary.  Bona 
poems  wanted  with  or  without  music— will 
pay  one  half  of  profits  if  successful.  Send 
us  \our  work  today.  Acceptance  guaranteed 
if  availal'Io,  Ijargcst  concern  in  the  coun- 
try. Free  particulars.  Dugdale  Co.,  Dept. 
'252.  Washington.  1).  C. 

MEN  AND  WOMEN  WANTED  FOR 
Government  Posit  ions.     $6(1  to  SlOfI  m<inth  to 

eoinnienr.-.  Vacations,  Steady  work.  Over 
12.lHm  ui>p"int"i'>ntH  this  year.  Parcel  Post 
rcipiin-s  r..-MTai  thoii-iiFi.l,  liitlm-n.'..  unnec- 
Ossarv.  Write  inunt-diately  for  free  list  of 
positions.  Franklin  Institute,  Dep't  029. 
Rochester.  N.  Y. 

FREE  ILLUSTRATED  BOOK  tells  of 
about  liiHi.iKNi  proit'cted  positions  in  U.  S. 
service.  'I'liousamls  of  vacancies  every  year. 
There  is  a  big  ihunce  here  for  you.  sure  and 
generous  pay.  lifetime  employment.  Just 
ask  for  booklet  S  2.  No  obligation.  Earl 
Hopkins.  Washington.  D.  C. 

WA  N  T  ED  —  Hydraulic  and  Electrical 
Operators  and  maintenance  men  for  large 
power  plant  in  the  East.  Permanent  posi- 
tions with  go)»i  prospects  of  advancement 
for  th<*  rit-'ht  lUfii.  Plant  in  small  town 
locatfil  directly  on  the  railroad,  one  hour 
railroad  distance  to  larger  city.  Applica- 
tions with  full  iiarticutars  to  be  addressed 
to  "Technical  W'orld  Magazine." 

I  WILL  START  YOU  earning  $1  daily  at 
home  in  spare  time,  silvenm:  mirrors;  no 
capital;  send  for  free  instructive  booklet, 
giving  plans  ot  ojieration.  G.  F.  Redmond, 
Dept.  B-P.  Boston,  Mass. 

BE  A  DETECTIVE.  Earn  $250  monthly. 
Practice  this  fascinating  profession.  Many 
openings.  Taught  by  mail.  American 
School  of  Criminology.  Dept.  T,  Detroit, 
Mich.  _^.^^__ 

SONG  POEMS  WANTED.  New  plan. 
Big  money.  Past  experience  unnecessary. 
Send  poems  or  melodies.  Free  book  and 
advice.  H:iyworth  Music  Co.,  621  G.  Wash- 
ington. D.  C. ^^ 

BIG  PROFITS: -Open  a  dyeing  and 
cleaning  esta b  1  i sh meint.  little  capital 
needed.  We  t  -ach  by  mail.  Write  for  book- 
let. Ben-Vonde  System.  Dept.  A-B,  Ohar- 
lotte.  N.  C. 

I  NEED  GOOD  MEN— Every  where- part 
or  all  time— learn  my  business— make  monev 
with  me— no  experience  needed— typewriter, 
desk  and  full  outtit  free.  W.  M.  Ostrander. 
Dept.  14, 12  West  31st  St..  New  York. 

WANTED  SALESMEN -Earn  $250  per 
month,  sell  advertised  goods.  Best  contract 
on  earth.    ElatoCo..  Sta.  L.  New  York.  N.  Y. 


MACHINERY 


MA0HINP:RY  for  sheet  metals.  We  are 
headquarters  for  it— Presses.  Dies.  Tinners' 
Tools,  etc.  Catalog  .^>)I-St.  Niagara  Machine 
4  Tool  Works.  Buffalo.  N.  Y. 

INVENTIONS  perfected  and  manufac- 
tured. Reference,  your  tanker.  Russell 
Machine  Co.,  Dallas. 


MOTION  PICTURE  PLAYS 


MOTION  PICTURE  PLAYS  WANTED. 
Yon  can  write  them.  We  teach  you  by  mail. 
No  experience  needed.  Big  demand  and 
goodpav.  Detailsfree.  Ass'd  M.  P.  Schools, 
389  Sheridan  Road.  Chicago. 

WRITE  MOVING  PICTURE  PLAYS:  $10 

to  $100  each;  constant  demand;  devote  all  or 
spare  time;  experience  or  correspondence 
course  unnecessary.  Details  free.  Atlas 
Publishing  Co..  329,  Cincinnati.  Ohio. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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OPPORTUNITY  COLUMNS— Continued 


MOTORCYCLES 


MOTOROYCLKS,  all  mtikes  rebuilt, 
guaranteed  good  as  new.  Indians,  Harlevs. 
Excelsiors,  ReadiuRs.  Kultures,  Merkels. 
$25  to  $100.  TiresSUoSG.  Buy  direct.  Save 
dealers'  profits.  Deninger  Cycle  Co., 
Rochester.  N.  Y. 


MUSIC 


SONG   POEMS   WANTED -Send    us 

your  son^  poems  or  melodies.  They  may 
becnnie  bit;  hits  and  briiip  thousands  of  dol- 
lars. Experience  uiinece^^sary.  Proposition 
positlvfly  liiiH.nKtlled.  A\ailable  work  ac- 
cepted for  publication.  Write  for  free  in- 
structive booklet.  Marks-Goldsmith  Co.. 
Dept.  35,  Wa8hint,'ton.  D.  O. 


PATENTS   AND    PATENT  ATTQBNEYS 

_  FIND  OUT  FOR  YOURSKLF  what  to 
invent  and  how  to  procure  anii  s.'ll  u  patent 
for  the  same.  My  Ijnok,  "Jn\'''iilor'H  Uni- 
versal Educator."  covers  the  matter  from 
AtoZ.  140  pages,  elegantly  bound.  Also 
contains  600  mechanical  movements  and 
50  perpetual  motions.  Price  Sl.OO.  postage 
free.  Money  returned  if  not  more  than 
satisfactory.  F.  G.  Dieterich,  600  Ourav 
Building. Washington.  1).  0. 


BUSINESS  GtiES  where  it  is  invited  and 
stays  where  it  is  well  treated.  For  27  years 
I  have  given  my  personal  attention  to  pro- 
curing patents  for  successful  inventors  and 
manufacturers.  The  opportunity  is  ojien 
'to  you  lo  get  the  benefit  of  the  same  atten- 
tion and  method  of  procedure.  Write  or 
send  sketch.  Vernon  E.  Hodges,  630  Barris- 
ter  Bldg..  Washington.  D.  O. 

"PATENTS  AND  PATENT  POSSIHILI- 
tiea"  is  a  T2-page  treatise  which  tells  all 
about  patents,  what  to  invent  and  where  to 
sell  it.  It  gives  honest  advice  to  inventors, 
and  is  full  of  valuable  and  interesting  in- 
formation. Write  for  it  todav!  It  is  FREE. 
H.  S.HILL.  907  McLachlenBldg..  Washing- 
ton.  D.  0. J_ 

PATENTS.  Every  inventor  should  have 
our  "Inventor's  Primer";  contalnsstatistics 
of  interest  to  ail.  Sent  free,  with  square  deal 
contingent  fee  plan  if  desired.  Milo  B. 
Stevens  &  Co.,  Estah.  l,sf>l.  612  F  St..  Wash- 
ington.    Site  Monadnocit  Blk.,  Ohiingo. 

PATENTS  OF  VALUE.  Prompt  and" 
efficient  service.  No  misleading  induce- 
ments. Expert  in  Mechanics.  Book  of 
Advice  and  Patent  Office  Rules  free.  Clem- 
ents &  Clements.  Patent  Attorneys,  706 
Colorado  Bldg,.  WasliJngton.  D.  C. 

0.  L.  PARKER.  Patent  Attorney,  944 
G  Street,  Washington.  D.  0.  Inventor's 
handbook,  "Protecting,  Exploiting  and 
Selling  Inventions."  sent  free  upon  request. 

PATENTS  SECURED.  Ideas  bring 
wealth.  Prompt  service.  Personal  atten- 
tion. Harry  Patton  Co..  335  McGill  Bldg.. 
Washington.  D.  C. 


PATENTS  AND  PATENT  ATTORNEYS 

(Continued) 

A  PATENT  EXPERIENCE  OF  23  YEARS 
makes  my  services  invaluable  to  honest  in- 
ventors. My  FREE  book  tells  the  storv. 
Write  for  it  today.  A.  M.  Wilson,  302  Victor 
Bldg.,  Washington,  D.  C. 

PATENTS  SOLD.  We  do  the  business-not 
merely  collecting  advance  fees.  If  you  own 
a  valuable  patent  send  for  a  free  booklet, 
"How  I  can  get  cash  for  your  Invention." 
No  charges  made  for  listing.  Patent  Ad- 
vertising &  Sales  Co.,  Frankford,  Phila. 

PATENT  WHAT  YOU  INVENT.    It  mav 

be  valuable.  Write  me.  No  attorney's  fee 
until  patent  in  allowed.  Estab.  1HK2.  "In- 
ventor's Guide"  Free.  Franklin  H.  Hough, 
W3  Loan  A;  Trust  Building.  Washington.  D.  C. 

PATENTS -HERBERT  JENNER.  pat- 
ent attorney  and  mechanical  expert,  6fW  F 
St,,  Washington.  D.  C,  established  ISK^,  I 
make  a  free  examination  and  report  if  a 
patent  can  b©  had  and  exactly  what  it  will 
cost.     Send  for  circular. 

"HOW  TO  JUDGE  A  PATENT"  FREE; 

an  "eye-opener"  on  Patent  Infringement. 
Suits  brought:  inventors  assisted.  Consul- 
tation free.  Obed  Billman.  Main  Office, 
Cleveland,  O. 


TECHNICAL  BOOKS— Continued 


FOR  SALE-lOVol.  Cyclopedia  Architec 
ture.  Carpentry  and  Building,  S  Vol.  Civil 
Engineering,  4  Vol.  Auto  Engineering.  2 
Vol.  Motii>n  Picture,  4  Vol.  Fire  Prevention 
and  Insuraii.-e.  Latest  books  on  tht->e  sub- 
jects. AKo  une  VI  V.d.  (.'..ruilele  Kugiueer- 
ing  Refi-ren.-e  Lihrarv.  s  Vol.  U\.loped!a 
Agriculture,  6  Vol.  Cyclopedia  Advertising. 
These  books  are  in  first  class  condition- 
never  used.  Special  low  prices  for  quick 
sale.  Engineering  hand  books  covering 
every  subject.  Sl.OO  each.  Let  me  know  your 
wants.  Can  make  prompt  shipment.  Ad- 
dress C.  H.  W..  care  of  Technical  World 
Magazine.  Chicago.  III. 


TYPEWRITERS 


PATENTS  THAT  PROTECT.  Advice  and 
booksfree.  Highest  references.  Bestresults. 
Send  sketch  or  model  for  free  search. 
Watson  E,  Coleman.  Patent  Lawyer.  624  F 
Street,  Washington,  D.  C, 


TECHNICAL  BOOKS 


JUST  OFF  THE  PRESSI  "Building  and 
Flying  an  Aeroplane,"  !>y  Chas.  B.  Hayward. 
A  practical  hand-liook  iinering  the  build- 
ing of  small  models  a  U'l  <>{  fnll-Hi/.ed  gliders 
and  machines;  also  detailed  drawings  with 
dimensions  of  all  parts,  methods  of  shaping 
struts  and  ribs,  form  of  running  gear,  form 
and  size  of  ailerons  and  rudders,  stretching 
fabric,  mounting  motor  and  assembling 
complete  machine.  General  instructions 
for  flying  are  carefully  laid  down;  method 
of  control,  banking  on  the  turn,  and  what 
to  do  in  case  of  failure  of  anv  part  or  the 
motor.  160  pages,  5>-:..x.S>^',  fully  illustrated. 
Price  Sl.OO.  Published  by  the  American 
School  of  Correspondence,  Chicago,  ill. 

ELECTRICIAN  AND  MECHANIC  is  the 
authority  on  wireless  telegraphy.  Covers 
whole  field  of  electricity  ana  mechanics. 
Finely  illustrated.  Thoroughly  practical. 
Sl.r>Oa  year.  Send  yoursubscription  at  once, 
and  we  will  give  you  twelve  back  numbers 
as  a  premium,  two  entire  years  at  price  of 
one.  Sampson  Pub.  Co.,  1332  Pope  Bldg., 
Boston.  Mass. 


SAVE  $25  TO  S50  ON  MANUFACTURERS' 
prices.  Buy  our  Factory  Rebuilt  Type- 
writers. Nearest-to-new  on  the  market. 
Have  ti.idemark  and  guarantee  like  new 
machines.  Are  thoroughly  rebuilt,  highly 
polished,  and  perfect  in  appearance.  Satis- 
faction guaranteed.  We  are  the  largest 
rebuilt  typewriter  concern  in  the  world. 
Branch  stores  in  leading  cities.  Write  for 
catalogof  standard  makes.  American  Writ- 
ing Machine  Co..  Inc..  345  Broadway.  N.  Y. 

,  LARGEST  STOCK  OF  TYPEWRITERS 
in  America.  All  makes.  Underwoods,  L. 
O.  Smiths.  Remingtons,  etc.  U  to  H  Mfrs. 
prices,  (many  less.-RENTED  ANYWHERE 
-APPLYING  RENT  ON  PRICK.  First 
class  machines— RENT  ONE  AND  JUDGE 
on  these  most  liberal  terms.  Write  for  Cat- 
alog 120.  Typewriter  Emporium,  (Estab. 
1892)  34-36  W.  Lake  St..  Chicago. 

T  Y  P  E  W  R  I T  E  R  S  -  AH  makes,  largest 
stock.  lo\v.-,t  prices.  Caligraph,  S6.00.  Rem- 
ingt'ui.  8b', IK).  Underwoods.  $25.00.  All 
guaranteed;  15  days'  free  trial.  Harlem 
Typewriter  Exchange.  Dept.  TW.  217  West 
]25th  St..  New  York  City. 

TYPEWRITER:— Having  no  use  for  my 
Underwood  will  sell  very  reasonable.  Hal 
Day,  Canton.  O. 


MISCELLANEOUS 


MONEY  IN  MINERALS!  Many  common 
minerals  have  market  value.  List  Free. 
Minerals  identified,  25c.  Specimens.  25c  up. 
.\ssays.  chemical  analyses.  Geologist, 
Box  155.  Oarterville,  Mo. 


ACME  COIN  MAILERS  -$2.60  per  1.000, 
for  6  coins  $3.00;  any  printing  desired;  sam- 
ples free.  Dodd  Print"  g  Co. .  Ft.  Madison.  la. 


A  PRACTICAL  CORRESPONDENCE 
Course  in  Desinging  and  Detailing  Struc- 
tural Steelwork  for  OHicn  and  Mill  Build- 
ings, etc.  The  Empire  School  of  Structural 
Drafting,  Box  562.  Troy.  N.  Y. 


Desk,  Typewriter 
and  Outfit  FREE 


I  Need  100  Men 

No  matter  where  you  live — learn  my  successful  business — 
make  money  with  me — no  experience  needed  — write  at  once — 
W.  M.  Ostrander,  Dept.  H.        12  West  3ht  Street,  New  York 


i  ALAWYER 

|S t u d y .; a t  H o m e ^ '^'■''■:-\ 


Under  our  perfected,  sysiematic  Easy  Honie-Stndy  Method, 

proficit-ncy  as  a  well-paid  practicing  attorney  comes  quickly.  Fifteen 
years  ol  educational  success  back  o(  our  Institution  —  Law  Course  pre- 
pared by  men  at  head  of  or  professors  in  Universities  of  Chicago. 
Michigan,  Iowa.  Illinois.  Harvard,  etc.  Let  us  tell  you  how  we  can 
bring  a  Complete  I'liiveraity  Law  Course  to  you.  in  your  own 
'lo"'e  —  n.T  loss  of  time  — earn  while  vou  learn.  Write  for  GENER- 
AL, IJULLKTIN  and  complete  information. 

American  School  of  Correspondence 

5758  Drexel  Avenue  Chicago,  U.  S.  A, 


ANYONE  USING  FIGURES  NEEDS  I 


to  Check  mental  calculations.    For  General  Office  or 
Personal  Desk,    Over  60,000 
in  use  —  mostly  sold  thru  rec- 
ommendation.   G  uaran  teed — 
money  refunded  if  notsatiafac-  | 
tory  after  10  days  trial. 

Buy  from  your  stationer 
or  order  direct.  A  gents  Wanted.^ 

T.    Gaucher,  A. A.M.CO. 
H9"W.  Broadway,       New  York' 


FREE  BOOK  ON  MOTORING 


/»  Mt»»«Of  TEACtllNO 


CET 

-    DYKE'S 


Explains  how  we  can  start  TOU  in  the 
Auto  Business  as  Rfpairman,  Chauffeur. 
Salesman  or  Auto  lixpert  with  DVKE'8 
NEW  IDEA  WORKING  MODEL  SVSTEH 
of  teaching-  by  mail  and  our  New  Idea 
EMPLOYMENT  PLAN.  Let  us  t-^ll  you 
^^  .^^^  the  names  of  some  of  our  students  and 
SY  STE.I**!  the  salaries  tht-y  are  drawing  tmiay — 

more  than  you  are  makine-     Don't  miss  it— .SEND  FOR  BOOKLET  NOW. 

DYKE'S  SCHOOL  OF  MOTORING.  Boi  5.  Roe  Bldg..  ST.  LOUIS.  MO. 
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PATENTS 

I  TRADEMARKS    AND    COPYRIGHTS 

SECURED  OR    FEE   RETURNED 

5*'nJ  innd.-l  or  sk«tcli  ntid  ili'srription  of  your  invention  for 
free  soarch  of  the  U.  S.  Tatent  Ufhco  records. 

Our  Four  Books  mailed  Free  to  any  address.  Send  for  these 
books;  the  finest  publications  ever  issued  for  frccdistributiua. 

HOW  TO  OBTAIN  A  PATENT 

Our  lUustrated  eighty  pa^rc  Guide  Book  is  an  invaluable 
book  of  reference  for  inventors  and  contains  100  mechanical 
movements  illustrated  and  described. 

FORTUNES  IN  PATENTS 

Tells  How  to  Invent  tor  Profit  and  gives  history  of  suc- 
cessful inventions. 

WHAT  TO  INVENT- 

Contains  a  valuable  list  of  Inventions  Wanted  and  sue- 
cestions  concerning  prolitable  lields  of  invention.  Also  in- 
formation regarding  prizes  offered  for  inventions,  amon^ 
which  is  a  PRIZE  OF  $100,000 

offered  for  one  invention  and  $10,000  for  others. 
PATENTS  THAT  PAY 

Contains  fac-similes  of  unsolicited  letters  from  our  clients 
who  have  built  up  profitable  enterprises  founded  upon  patents 
procured  by  us.  Also  indorsements  from  prominent  invent- 
ors, manufacturers.  Senators,  Congressmen.  Governors,  etc. 

WE  ADVERTISE  OUR  CUENTS'  INVENTIONS  FREE 

in  a  list  of  Sunday  Newspapers  with  two  million  circulation 
and  in  the  WorId'»  Proffre»».    Sample  Copy  Free. 

Victor  J.  Evans  &  Co. 


Main  Officti.  724-726  Ninll  St..  N.  W. 


WASHINGTON.  D.  C. 


T  YOUFflDEAS 

"$9,000  offered  for  certain 
..piitions.  Book"HowtoObtoin 
Patent"  and  "What  to  Invent" 

^Bentfree.    Send  rough  Bketcb  for  free 
y  report  as  to  patentability.     Patents  ad- 
vertised for  sale  at  our  expense  in  Man- 
ufat-tniiTH'  JoiiriialH. 

CHANDLEE  &  CHANDLEE,  Patent  Atty's 
'  list.  16  Yeais       998  F.  St.  Washington,  D.  C. 


PATENTS 


C.    L.    PARKER 

Fnrmerly  Member  Examining 

Crpt.  U.  S.  Patfnt  Office 

PATENT    LAWYER 

44  McGiLt  Bloc. 

Washington.  D.  C. 


Patents,  Trade  Marks,  Copyrights,  Patent  Litigation 

Hnniibnok  for  Inventors.  "Protecting.  ICxploltInf 
and  SelUng  Inventions"  sent  free  upon  request. 


PATENTS 

THAT  PROTECT  AND  PAY 

Booksy  Advice  and  Searches  FREE 

Send  sketch  or  model  for  search.      Hichest  References. 
Best  Results.     Promptness  Assured. 

WATSON  E.  COLEMAN,  Patent  Lawyer 

634  F,  Street,  N.  W.  Wa.^hinstou,  D.  C. 


Mannfftcturera 
are  writing  for  patents  pro- 
cured  throURh    me.      FREE:  — 72-page 
guide  book.  "SuccoBsfuI  Patents;"  ''Stepping  Stones"  (containing 
over  200  inventions  wanted,  prizes,  etc.);  and  "Patent  Promotion.' 
Send  for  them.   Free  manufacturing  facilities.   PerBonal  Service*. 
I  get  patent  or  no  fee.    Advice  free. 

RICHARD  B.  OWEN.  19  Owen  BIdg.,  Wastilngton.  D.  C. 


A  "DEMON  CARGO" 

■"PIIE  story  of  the  "demon  cargo"  car- 
I'icd  by  the  sleaiiiship  Hardy  was 
recently  reported  to  the  Kings  Bench, 
l-oiidon. 

The  ship  set  sail  carrying  a  large  con- 
si^;nmL'nt  of  niiiier.il  water  and,  inci- 
dciilally,  a  quantity  of  nietallic  sodium. 
.Some  of  the  cases  were  broken  during 
the  voyage  and  tlie  water  reached  the 
sodium,  setting  it  afire.  The  sailors, 
ignorant  of  the  nature  of  the  sodium, 
turned  the  hose  on  it  as  the  most  natural 
thing  to  do,  and  greatly  to  their  aston- 
ishment the  more  water  they  turned 
on,  the  bigger  the  blaze,  until  finally 
it  began  to  e.xplode. 

As  a  last  resort  the  captain  ordered  the 
sodium  to  be  thrown  overboard  into  the 
sea.  The  e.xplosion,  caused  by  the  con- 
tact of  the  sodium  with  the  water,  was 
so  great  that  some  of  the  cases  jumped 
back  on  board,  setting  fire  to  the  ship 
itself,  while  another  e.xplosion  caused  the 
vessel  to  break  amidships  with  the 
result  that  she  immediately  sank. 

The  captain  and  some  of  the  crew  were 
picked  up,  and  the  captain  said  after- 
wards that  it  was  the  first  time  he  had 
known  water  to  do  the  "devil's  own 
handiwork". 

at 

CURIOUS  INVERSION  OF 
TEMPERATURE 

17  YIDENCE  has  been  adduced  to  show 
•'--'  that  a  curious  inversion  of  tem- 
perature occurs  in  the  upper  air  at  an 
elevation  varying  from  five  to  eight 
miles.  The  experiments  of  Teisserenc 
de  Bort,  as  well  as  those  of  other  investi- 
gators, at  Strassburg,  with  sounding  bal- 
loons, have  all  shown  this  strange  inver- 
sion. 

Many  of  the  balloons  carrying  regis- 
tering thermometers  were  sent  up  at 
night,  in  order  to  avoid  the  direct  effects 
of  the  sunshine.  In  many  cases  it  was 
found  that  beneath  the  warmer  upper 
zone  there  exists  a  layer  where  the  tem- 
perature decreases  sharply  with  increase 
of  altitude. 

The  importance  of  these  studies  lies  in 
their  bearing  upon  the  mysteries  of  the 
weather. 
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TRADE  MARKS. COPYRIGHTS 


Dilllcult  and  Refected  Cases  Solicited  | 

Eiperiencol  Semce— 29  sears'  actire  practice,    liberal  lerms— Book  Free 

E.  G.  SIGGERS 


Box  12,  N.  U.  Building 


Washington,  D.  C. 


A  Happy  Marriage 

Depends  largrely  on  a  knowl- 
edge of  the  whole  truth  about 
self  and  sex  and  their  relation 
to  life  and  health.  This  knowl- 
edge does  not  come  intelligent- 
ly of  itself,  nor  correctly  from 
ordinary  everyday  sources. 

SEXOLOGY 

Uilusirated) 

by  William  H.  WaUins.  A.  AT..  M.  D..  imparts  in  a  clear, 
wholusomo  way.  in  one  volume: 

Knowledge  a  Young  Man  Should  Have. 
Knowledge  a  Young  Husband  Should  Have. 
Knowledge  a  Father  Should  Have. 
Knowledge  a  Father  Should  Impart  to  His  Son. 
Medical  Knowledge  a  Husband  Should  Have. 
Knowledge  a  Young  Woman  Should  Have. 
Knowledge  a  Young  Wife  Should  Have. 
Knowledge  a  Mother  Should  Have. 
Knowledge  a  Mother  Should  Impart  to  Her  Daughter. 
Medical  Knowledge  a  Wife  Should  Have. 
AH  in  one    volume.  lllastrated,   $2.  postpaid. 

Write  for  "Other  People's  Opinions"  and  Table  of  Contents. 

PURITAN  PUB.  CO..  770  Perry  Bldg..  PHILA.  PA. 


10  DAYS'  FREE  TRIAL 

We  ship  on  approval  without  a  cent  deposit,  freight 
prepaid.     DON'T  PAY  A  CENT  ii  you  are  not  satis- 
lied  aller  usmg  the  bicyde  10  days. 

nn  MOT  RHV  ^  bicycle  or  a  pair  of  tlrea 
U\t  nU  I  DU  1  (rom  anyone  at  any  price  until 
you  receive  our  latest  art  catalogr8  illustrating  every 
kind   oi  bicycle,    and   have   learned   our    unheard    of 

prices  and  niurvelous  new  offers. 

ntLip  prMT  '^  ^"  '*  '*""  ^^^  y^"  ^"^  write  a  postal 
UivC  uLn  I  and  everything  will  he  sent  you  free 
postpaid  by  return  mail.  You  will  get  much  valuable 
intorninlion.      Do  not  Wait,  write  it  now. 

TIHES.  Coaster- Bralte  rear  wheels,  lamps, 
sundries  at  half  usual  prices. 
MEAD  CYCLE  CO.       Dept.T  29       CHICAGO 
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Get  a  Baldridge  Reverse  Gear 

The  "Baldridge"  guards  you  against  "smash-ups," 
Simply  move  a  lever  to  stop,  reverse  or  go  ahead.  En- 
gine doesn't  slop.  The  unbroken  main  shaft  prevents 
usual  gear  troubles.  Enclosed.  Thousands  In  use. 

THE  BALORIOGE  GEAR  CO..  G61 W.  Grand  Blvd.,  Delroil,  Michigan 


IMTERIOR  VI EV/ 


VACUUM   PUMPS 

1  to  20  inches  vacuum  also  used 
for  blowing  1  oz.  to  10  lbs.  pres- 
sure —  for  pas  furnaces,  blow- 
pipes, agitation  and 

VACUUM  CLEANING 

Blower  Cat.  No.  68— Vacuum  69 

LEIMAN  BROS 


2-T   JOHN    STREET 
NEW  YORK 


PTsno 

^      ROLLERS 

Original  and  uoequaled. 

Wood  or  tin  rollers.    "Improved" 

requires  do  tacks.     InveDto's 

sleaature  oo  frcDulnet 


AFTER    you 
once  grip   this 
"Yankee"    Ratchet 
Driver,  all  you  do  is 
to     keep      turning 
to    and    fro    until 
the    screw    is    in. 
You're    saved    the 
worst  of  the  work, 
—  the    continual    let 
go  and  grip    again  — 
that   tires  the  muscles. 
The   adjustments  of  the 
ratchet-shifter   gives 
right-ratchet,  left-ratchet, 
andrigid.  Just  a  push  of  the 
shifter  changes  the  action. 
This    "Yankee"    Ratchet 
Driver  is  a  big  time- and  labor- 
saver,  where  you  have  a  lot  of 
screws  to  drive.     Like   every 
other    "Yankee"   Tool,    this 
"Yankee"  Driver  No.   10  is 
made  of  selected  quality  ma- 
terials, with  greatest  care  and 
accuracy  in  its  mechanical 
parts.     Polished  hardwood 
handle,  and  steel  parts  nickel 
plated. 

"Yankee"  Ratchet 
Screw  Driver  No.  10 

Eight  Lengths  of  Blade:^ 
2-in.  Blade  $  .35  G-iq.  Blade  $  .70 

3-in.     "  .50  8-in.     "  .80 

4-iii.     *•         .55        lO-iD.     "         .90 
5-in.     "         .60        12-in.     "       I.OO 

The  "Yankee"  No.  11 — the  same, 
but  with  ratchet  shifter  working 
across  the  tool. 

Your  dealer  can  supply  you. 

WrtXe  for  "'Yaniee*  Tool  Book,''*  free 
fnrmc'hanicfandhouitholders,  or  '  Tanka'' 
Tooli  in  the  Garage,  "  free  to  motorists. 

NORTH  BROS.  MFG.  CO. 
PHILADELPHIA 

"YANKEE'TOOLS 
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SiinjKCT  AND  Operator  in  a  Position  for  Attempt- 
ing KkSUSCITATION   1)V   rRONE-PRESSURE  METHOD 


"Press  Down  Toward  the  fiRoiiNn  by  Swaying  the 
Weight  ok  vour  Body  Forward" 


TO    MAKE    THE    DROWNED    BREATHE 

BY 


WILLIAM    BRADY.    M.D 


CERTAIN  simple  facts  regard- 
ing the  function  of  breathing, 
once  impressed  on  the  mind, 
will  guide  one  in  the  proper 
course  of  procedure  for  the 
resuscitation  of  a  drowned  person.  The 
common  method  of  artificial  respiration 
by  pumping  the  arms  is  so  intricate  in 
technic  that  the  average  bystander,  yes, 
even  the  average  physician,  is  quite  un- 
able to  apply  it  with  any  effectiveness  on 
the  spur  of  emergency. 

To  begin  with,  everybody  knows  that 
the  lungs  and  chest  wall  are  elastic 
enough  to  permit  expansion  and  contrac- 
tion— intake  and  output  of  air.  When 
the  chest  expands,  air  is  drawn  into  the 
elastic  air  bags  within ;  and  when  the 
chest  contracts,  air  is  squeezed  out  of 
the  elastic  air  bags ;  therefore,  in  a  con- 
dition of  rest,  the  elastic  lungs  are  like 
an  ordinary  bellows — capable  of  drawing 
in  or  blowing  out  air  by  the  application 
of  external  force. 

Now,  the  chest  movements  may  be 
readily  performed  on  a  dead  body  by 
manipulation,  and  the  several  modes  of 
artificial  respiration  are  designed  to 
mimic  the  natural  excursions  of  the  chest 
in  life.  There  is  a  wide  variance  in  the 
actual  amount  of  air  pumped  in  and  out 
of  the  lungs  by  the  diff^erent  methods  in 
vogue,  and,  fortunately,  it  has  been  found 
that  the  simplest  method  is  by  far  the 
most  effective  in  this  important  respect. 
Silvester's  artificial  respiration,  pump- 
ing the  chest  by  means  of  the  subject's 
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arms,  is  the  one  commonly  advised  by 
first  aid  instructors,  although  it  is  the 
least  effective  of  all  known  methods,  even 
in  expert  medical  hands.  To  apply  it 
successfully  three  persons  are  required — 
one  to  work  the  arms,  one  to  hold  the 
tongue  so  that  it  cannot  fall  back  and 
obstruct  the  larynx,  and  one  to  hold  the 
subject's  legs  so  that  the  body  cannot 
slide  along  the  ground  as  the  operator 
pulls  on  the  arms.  The  strongest  man 
will  soon  become  exhausted  by  the  severe 
muscular  exertion  recjuired  to  manipu- 
late the  arms,  and  relays  are  impera- 
tively necessary  if  the  pumping  has  to  be 
kept  up  for  any  length  of  time.  More- 
over, the  supine  position  of  the  subject 
prevents  water  from  running  out  of  the 
chest.  And  to  stop  and  "roll  the  subject 
on  a  barrel"  would  necessitate  interrup- 
tion of  the  respiration- — if,  indeed,  there 
were  a  barrel  within  a  thousand  miles  of 
there. 

Exhaustive  investigations  conducted 
by  the  Royal  Medical  and  Chirurgical 
Society  of  London  in  1890  showed  that, 
whereas  in  ordinary  quiet  breathing  the 
average  adult  inhales  and  exhales  be- 
tween five  thousand  and  six  thousand 
cubic  centimeters  of  air  (between  five 
and  six  quarts ) ,  pumping  the  chest  by 
Silvester's  method  at  the  rate  of  twelve 
to  eighteen  times  per  minute  gave  an 
interchange  of  only  little  more  than 
half  that  quantity  of  air.  This  means 
that  the  subject  is  getting  but  half  the 
chance  he  should  have. 
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Lyon  &  Healy's  Offer 

A  $50  Cornet  for  $30 

We  would  like  to  have  an  opportunity  to  submit  one  of  our 
new  American  Professional  Cornets,  price  $30,  in  competition 
with  any  150  Cornet  in  the  world.  We  pay  the  express  charges 
both  ways.  You  cannot  possibly  lose  anything  by  allowing 
us  to  send  this  instrument  to  you  and  we  feel  very  certain  you 
will  save  an  even  $20. 

The  same  extraordinary  value  is  presented  by  our  American 
Professional  Trombones,  Mellophones  and  Baritones.  Write 
today  for  our  big  Band  Catalog,  contain  ing  500  illustrations  and 
lowest  prices  on  good  Band  supplies  of  all  kinds,  including 
uniforms,  etc. 

Facv  T^riric  "'^^  ^"'*  ^rran^od.  We  have  a  new  offer  which  we  would  like  to 
•-''**y  *  Clllla  place  in  the  hands  of  every  band  leader  and  teacher.  Write  today 
and  we  will  also  send  you  a  copy  of  our  up-to-date  Lyon  &  Healy  Band  Herald  (free.) 

Lyon  &  Healy  Band  Instrument**- 

America's  Standard  for  Fifty  Years 

LYON  &  HEALY,  World's  Largest  Music  House.  29-35  E.  Adams  Street,  CHICAGO 


J    ir^  Complete  Launch  ::X'^X.^94: 


16,  18,  20,  23,  27.  28  and  35  footers  at  proportionate  prices, 

inclu.ling  Family  Lnanches.    Snped    Boats,   Auto  Boats  ami  Hunting 
Cabin  CruiserB.    We  are  thi»  world's  lart-est  Power  Boot  Maniifarturera. 

A  NEW  PROPOSITION  TO  DEMONSTRATING  AGENTS 

Siit.v-tour  different  models  in  all  sizes  ready  to  ship,  equipped  with  the 

simplest  motors  made;  start  withoat  cranking;  only  three  moving  parts; 

ten-year-old  child  can  run  them.     Boats  and  engines  fully  guaranteed. 

12.500  satisfied  owners.    Writo  today  for  large  Free  Illustrated  Catalog. 

DETROIT  BOAT  CO..  1109  Jeffereon  Ave.,  DETRniT.  MICH. 


BRAND  NEW  BUSINESS  TYPEWRITER 


Does  work  equal  to  $100  machines  ^Sr"";!*"  t^'"'^^'''"^'^'^ 


. Allimportantimprove- 

ments.    Writing  visible,  standard  keyboard  (84  characters).    Slips  in  grip  or  pocket. 

Write  on  train,  at  home,  In  office.     Durable,  etticient.  jRapId.  neat  work.     Make?  carbons      Sold  on  money* 
back-unless-satlsfled  guarantee.    Can  send  Parcel  Post    Ask  for  catalog.    Splendid  chance  for  agents. 


F.C  BENNETT  TYPEWRITER  COMPANY,  366  Broadway,  New  York 
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A  Piedmont  Red 
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Tlic  simple  mctliotl  to  he  tloscribed 
was  found  to  furnish  the  full  amount  oi 
air  cxchaiiLjo  required  by  the  body — six 
quarts  per  minute.  Not  only  that,  but  it 
was  shown  to  answer  automatically  sev- 
eral indications  not  met  by  the  arm- 
])umping  method,  and  to  avoid  certain 
dangers  of  that  method  in  untrained 
hands.  More  important  still,  one  jierscin 
— the  frailest  child  of  reasonable  a,^;e — 
can  ajiply  it 'elTcctively  and  without  the 
slightest  fatigue  fur  hours  at  a  time,  if 
need  be. 

It  is  called  the  prone-pressure  method, 
or  Schafcr's  artificial  respiration.  It  is 
ajiplied  as  follows:  Let  the  subject  lie 
prone  (on  the  abdomen)  with  the  face 
turned  to  one  side  and  the  hands  palm 
down  on  the  ground  beside  the  face 
where  they  will  be  out  of  the  way.  Then 
kneel  or  squat  either  beside  or  astraddle 
the  subject,  facing  his  head.  Place  the 
palms  of  your  hands  upon  his  lower  ribs 
and  press  down  toward  the  ground  by 
swaying  the  weight  of  your  body  for- 
ward for  about  three  seconds.  Then  rest 
for  two  seconds.  Repeat  at  this  rate — 
twelve  times  a  minute — as  long  as  neces- 
sary to  start  voluntary  breathing,  or  at 
least  half  an  hour  in  the  case  of  a 
drowned  person  before  giving  up. 
Simple,  isn't  it?  That's  all  there  is  to 
it.  No  excitement,  no  likelihood  of  doing 
harm,  no  exhausting  fatigue,  no  need  for 
the  proverbial  barrel.  The  posture  takes 
the  place  of  the  barrel. 

The  principle  of  Schafer's  method  is 
that,  owing  to  the  elasticity  of  the  lungs 
and  the  chest  wall,  when  you  bear  down 


upon  the  lower  ribs  you  drive  out  air, 
and  the  rebound  when  you  release  tiie 
pressure,  draws  in  fresh  air  to  take  its 
place  at  the  rate  of  a  pint  per  movement. 
Meanwhile  the  pressure  of  the  abdomen 
on  the  ground  aids  by  crowding  the 
viscera  upward  against  the  diaphragm 
in  a  sort  of  inverted  imitation  of  the 
natural  behavior  of  that  important 
breathing  muscle  in  life.  The  arm- 
pumicing  method  makes  no  provision 
whatever  for  the  paralyzed  diaphragm. 

This  simple  prone-pressure  method, 
moreover,  obviates  the  danger  of  frac- 
turning  a  brittle  rib,  or  of  causing  in- 
jury to  the  liver,  whicii  is  always 
greatly  engorged  and  sometimes  rup- 
tured by  the  strenuous  elTorts  of  un- 
trained persons  with  Silvester's 
method.  The  water  and  mucus  in 
lungs  and  mouth  may  easily  run  out 
with  the  subject  in  the  prone  position. 
Thus  all  the  secondary  conditions  are 
met  by  this  simple  method. 

Everyone  should  try  this  little  man- 
euver on  an  accommodating  subject  just 
to  see  how  easy  it  is.  And  bearing  in 
mind  its  simplicity  and  scientifically 
demonstrated  efficiency,  the  reader  who 
has  persevered  thus  far  knows  precisely 
what  to  do  to  resuscitate  the  drowned. 

The  prone-pressure  method  may  not  be 
so  dramatic  and  picturesque  as  the  wild 
struggle  with  the  arms,  but  like  many 
other  simple  improvements  over  cumber- 
some technics  of  old,  it  is  far  more  likely 
to  make  the  drowned  breathe.  We  can 
afford  to  sacrifice  the  spectacular  for  the 
efficient. 


Wisdom  is  the  principal  thing;  therefore  get  wisdom;  and  with 
all  thy  getting,  get  understanding. 

A  gift  is  as  a  precious  stone  in  the  eyes  of  him  that  hath  it. 

Seest  thou  a  man  diligent  in  his  business?     He  shall  stand 
before  kings;  he  shall  not  stand  before  mean  men. 

As  the  bird  by  wandering,  as  the  swallow  by  flying,   so  the 
curse  causeless  shall  not  come. 
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Buy   Powrer   and  Service 

with  your  Engine 

The  purchase  of  an  engine  deserves  more  than  ordinary 
consideration.  A  good  engine  lasts  a  long  time  so  that  it's 
worth  while  to  be  careful  and  avoid  mistakes.  You  must 
have  steady  power  to  do  your  work,  and  service  in  case  of 
accident.  The  sure  way  to  obtain  these  two  essentials 
with   your  engine  is   to   purchase   an 

I  H  C  Oil  and  Gas  Engine 

Built  of  tested  material — backed  by  a  responsible 
company — I  H  C  engines  are  furnishing  steady  power  to 
many  thousands  of  manufacturers,  business  men,  and 
experimenters.  They  are  being  used  every  day  by 
model-makers,  machinists,  pattern  makers,  molders, 
carpenters,  bakers,  printers— in  practically  every  busi- 
ness where  dependable,  economical  power  is  required. 

You  cannot  buy  a  better  engine  than  the  I  H  C. 
Made  in  every  size  from  1  to  5u-horse  power;  in  all 
styles,  vertical,  horizontal,  portable,  stationary,  air  or 
water  cooled;  they  operate  on  gas,  gasoline,  kerosene, 
naphtha,  or  alcohol.  I  H  C  oil  tractors,  12  to  60-horse 
power.  Our  catalogue  giving  full  information,  will  be 
sent  on  request.     Write  for  it. 

International    Harvester    Company   of  America 

(Incorporated) 
17  Harvester  Building  Chicago  USA 


Try  This  On  Your  Slide  Rule 

The  New  K.  &  E.  Polyphase-Duplex  Slide  Rule  solves 

with  one  setting  of  the  sUde,  expressions  of  the  type:— 


X  =  a  .  b  .  c. 


X-= 


X  —       r ,  X  —  a  .  b' .  c' , 

a  .  b  ' 


X  =  n  .  a  .  b  .  c, 
X  =  "  '' 


X  =  fT  Fsina 

x_brc 


c"    '  II  i/a 

and  scores  of  similar  formulae.  This  latest  addition  to  our  complete 
line  of  Slide  Rules  deserves  the  attention  of  every  Engineer  and 
Student  who  uses  the  most  efficient  tools. 


'I'l |ii'iiiii|i iiiiiniiiHiiin  1 1 1  ii|iii|i|  1 1 1  i|iriiiniiiiii| minwif  1 1  iinnui  • 


Send  for  our  new  Circular,  "The  Polyphase-Duplex  Slide  Rule" 
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We  Ship  on  Approval 


,10    DAYS    FREE    TRIAL 

COSTS  "iif    ■ent    t.-    li-.m 


iTCiijlit  an.l  .-ill.iw 
^\Sv.  IT  ONLY 
»r.i    of  fried    aiiii 

FACTORY  PRICES  a  piil'rt>r  tires  from  .'">- 
f«c.il.j«v  /f-iV^  until  you  write  for  our  new  lart;e  Art 
Catalog  -ind  learn  yur  tth^ntierfttl preposition  OD  the  lirsl 
sample  lli  yrle  C'"'''^vr  tnyour  town. 

DinCD  Jlf^CIITC  everywhere  are  maVInc  Mff 
nlUCn  AUCniO  mnneyexhU.itln^anrlsclUne 
tuir  Ml  V .  Ir5.     Wo  SotI  'lieaper  than  any  other  fatt-iry. 

TIRES.    Coaster-Brak*   rear    wheels,  lamps, 
Tepairb-ind^unarics  at  A.i.y  uiwa//' iVrr.     Do  Not  Walt; 
write  f.'.i'.nfnr  mir  !.t(t\(  sfiecial  cff(r  on  "RaDyer"  \'^'  v  Ic 

MEAD  CYCLE  CO.        Dept.  T29       CHICAGO 


OLD  MONEY  WANTED 


fS  Paid  for  certain  1853  Quarters; $100 lor  certain  18b3  Half,  $100 for  Dime  1894 
S.  Mint.  etc.  We  p.iy  the  hinhrst  cish  premiums  on  all  r.irenionev.  Keep  all 
old  money  and  sr  nil  <it,\nipiorl:irje  illustrated  Clin  Circular.  You  h.ive  nothing 
to  lose,     THt;   MMISMATIC   lUNK  of  TFXAI^  Dept-  68.  Ft.  Worth.  Te^iw. 

GET  YOUR  SHART" 

Large  pro6t3 — easiest — fastest — blgeest 
seller  on  ihc  market  toilay.  National 
Self-Heating  Gasoline  Iron  sells  every- 
where— town  or  country.  Join  our 
force  of  enthusiastic  agents  now.  No 
time  to  lose.  Complete  demonstratine 
outfit  £4.50.  Write  for  the  facts. 
National  Stamping  &  Electric  Works 
429  S.  CIlDton  Street.  Chicago.  Illinois 


PIONEER 
TRUST.nd 


SA¥«NIGS  BANIt^i 


The  enormous  and  rapid  developnaent 
minff  makes  it  safe  for  us  to  pay6^— 
the  highest  savings  bank  interest  rate— 
'  because  legal  interest  rate  in  Woming 
11b8%  to  \%%.  Our  stringent  banking  laws  give 
you  the  same  protection  you  get  at  home.  "Why 
be  content  with  S'/o  to  4%  when  we  will  pay  you 
;%!  Write  today  for  booklet,  also  how  to  get 
,  a  miniature  bank  FREE.  Pioneer  Trust 
'and  bavlngs  Bank,  13  I'loneer  Bldg.,  Basin,  Wyo. 


Are  You  in  the  Market 

For  a  Farm  or  Home 

We  are  in  touch  with  live  real 
estate  men  everywhere,  railroads, 
etc.,  and  can  put  you  in  touch  with 
the  best  offerings  on  the  market. 

No  Charge  is  Made  for  this  Service 

Simply  fill  out  the  coupon  below  and 
mail  today  to 

The  Real  Estate  Dept. 

Technical  World  Magazine 

5800  Drexel  Ave.  Chlcaeo,  III. 

Manager  Real  Estate  Dept. 
TECHNICAL  WORLD  MAGAZINE,  5800  Drexel  Ave.,  Chicago,  ill. 
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STUDYING  DISEASE  WITH 
MOVING  PICTURES 

IWI  DYING  pictures  of  the  insane, 
'■^^  epileptics,  and  other  persons  who 
are  suffering  from  nervous  diseases  are 
being  used  by  doctors  to  study  the 
development  of  tlie  cases,  and  as  a  per- 
manent record  of  the  symptoms  peculiar 
to  each  disease.  The  gait,  the  facial  con- 
tortions, and  the  gestures  are  depicted 
and  the  impression  created  is  even  greater 
than  if  the  patients  themselves  were  be- 
fore the  observer. 

The  idea  was  introduced  by  Theodore 
H.  Weisenburg  of  Philadelphia,  Profes- 
sor of  Clinical  Neurology  at  the  Medico- 
Chirurgical  College  and  Neurologist  at 
the  Philadelphia  General  Hospital,  who 
has  had  ten  thousand  feet  of  films  made 
during  the  past  five  years  for  use  in  the 
class  room.  Every  nervous  ailment 
known  to  the  medical  world  is  shown  in 
these  pictures  and  they  are  an  invaluable 
aid  to  the  students,  as  the  patients  them- 
selves are  not  tisually  available  for  pur- 
poses of  instruction.  While  the  pictures 
are  being  run  off  on  the  machine,  Dr. 
Weisenburg  gives  an  explanatory  talk  on 
the  disease  illustrated,  and  the  lesson  is 
indelibly  printed  on  the  minds  of  the 
students. 

"Few  of  the  numerous  kinds  of  ner- 
vous disorders  ever  come  under  the 
notice  of  the  majority  if  the  students," 
said  Dr.  Weisenburg,  "but  with  the 
symptoms  of  each  case  on  record  in  a 
film,  by  putting  it  into  a  projecting  ma- 
chine the  student  finds  himself  face  to 
face  with  patients  suffering  from  every 
known  nervous  disease." 

The  symptoms  and  peculiarities  of 
nervous  diseases  are  usually  of  such  short 
duration  that  there  is  little  opportunity 
to  make  extended  observations,  but  the 
picture  once  caught,  the  film  can  be  re- 
peated until  the  student  becomes  familiar 
with  the  symptoms,  and  he  will  recog- 
nize its  counterpart  instantly  when  he 
meets  such  a  case  in  his  afterwork. 

There  is  sometimes  a  great  deal  of 
trouble  connected  with  taking  the  pic- 
tures, and  Dr.  Weisenburg  has  met  with 
a  number  of  curious  and  amusing  experi- 
ences. On  one  occasion  an  attempt  was 
made  to  take  motion  pictures  of  a  group 
of  paranoiacs.    It  was  unsuccessful. 
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This  Great  Advertising 
Library  SHIPPED  FREE 


_ii»~-fi^ 


\"f^  «- 


A  complete  advertising 
education 

The  most  complete,  most  thorough  most  practical 
work  on  advertismg  ever  produced — the  boiled  down, 
condensed  experience  of  62  men  who  have  made 
Ainerka's  adverlising  history.  Herein  this  wonder- 
ful library  you  get  in  readable  form  the  inside  facts 
and  fundamental  principles  that  have  won  success, 
not  once  or  twice,  but  repeatedly — time  and  again. 
This  set  of  books  is  a  complete  course— a  training — 
which  puts  the  man  who  is  willing  to  study  in  a  posi- 
tion to  held  d"wn  a  big  job  in  this  wonderfully 
lucrative  profession.  Read  our  amazing  offer — then 
act — and  you  must  act  quickly. 


Six  Big  Volumes— Superbly  Bound— 

a  thorough   course  in  fundamental  principles 


Written  by 

the  leading 

advertising  men 

of  the  country 

No  expense  has  been  spared  to 
make  ihi3  library  a  complete 
study  of  the  science  of  advertis- 
ing. The  biggest  men  in  the  bus- 
iness were  retained  ss  writers. 
Read  thia  list  c  refully— it  is 
proof  positiveof  the  unique  value 
of  these  booka  both  to  the  s  udent 
of  advertiHing  and  to  the  practi- 
cal advertiBing  man. 
Joseph  H.  Appel, Director  of  Publicity, 

Joun  Wammakira. 
Junei  J.  StoKes,  Advertiser  for  Mar- 

8hallFi<^ld  &i  o. 
John  Lee  Mahin,  Pres.  Mahin  Adv.Cn. 
Earnc-at  H.  Kaator.  U.  W.  Kaotor  & 

Witt  K.  Cochrane. 

Joim  liemer  Croaby.    Crosby  CbicaEO 

Agency. 
EdWuirdS.  Babcox.  Adv.   M^r.  Fire- 

Btone  Tire  &  Rubber  Co. 
Arthur  H,  VandeMb«rg.   Pub.  GraDd 

Kapida  Herald. 
W.  C.  Freeman,  Adv.  M«r.  New  York 

"7"" nine  Mail. 
A.  C  G.   Hammerafahr,   Adv.  Mirr. 

Cottier's  WeelLly. 
J.  Roland  Kay 
Samoel  C.Djbbe.  Former  Press  Assoc. 

Adv.  Clubs  of  Amet  icn. 
Truman  A.  UeWee.^^  nircctorof  Pub- 
__  bci,.y,J"hredded  Wheat  Co. 
W     R.  Emery     Western  Adv.     Mer. 

Everybody  a. 
Wm.   C.   Hunter,   Former  Adv.   Mer. 

Bo7C«  Publicationa. 
Juliiia  Schneider.  Fi;rmer  Adv.  Mer. 

The  Fair.  Chicago 
Maurice    Rothschild,  Adv.  M^r.   Chi- 
cago House  Wrecking  Co. 
H.   Jenkins.  Adv.   Mgr.    Cable  piano 

Co, 
G«o.   L.  Johnson.  Sales  Mgr.  Tbos. 

Cu^ckto. 
Hsnry  S.     Bunting.    Editor   Novelty 

News. 
Homer  J.  Buckley,   Buckley -Dement 

Co. 
Thos.  A.  Bird.  E^litor  Merchanta  R©- 
„    CO  dandShow-WindMW. 
M.  Wineburg,  E:afltern  Adv.  Co. 
Geo.    H.    Peery,  Former   Adv.    Mgr. 

Siegel-Cooper  Ck> 
Charles  AlbertSmith,  Can.   Adv.  and 

Sales  Mgr.  Frederick  St -arnsfi  Co, 
L..  L.  Heaton.  Brooklyn    Daily   Eagle 

And  S6 other  advertialne  experU. 


Not  merely  a  set  of  books — a  complete  course  in  the  underlying  principles  of  adver- 
tising. A  course  which  takes  you  behhid  the  scenes — shows  you  how  others  have 
achieved  big  success.  And  you  now  have  the  opportunity  of  getting  tiiis  great 
library  in  your  own  home  or  ofSce  for  a  full  week's  FREE  EXAMINATION— 
not  a  penny's  cost  to  you.     Simply  mail  the  coupon. 

In  these  books  you  have  the  key  to  the  highest  positions  in  the  advertising  business.  Knowledge 
means  success — money,  prestige,  power.  Getting  knowledge  on  the  slow,  laborious  road  of  hard 
knocks,  long  hours  and  bitter  mistakes  takes  years  of  the  hardest  kind  of  work.  You  can't  afford  to 
do  it  that  way.  It  takes  too  long.  There's  an  easier,  simpler  way— by  profiling  by  the  experience  of 
men  who  KNOW.^  The  Library  of  Advertising  points  the  way.  In  this  library  you  will  find  advertis- 
ing schemes  and  ideas  that  have  made  men  wealthy.  Here  is  set  forth  the  strategy  of  advertising 
— the  flank  movements  that  have  made  small  businesses  big  in  a  few  months,^  Here  are  the  tried 
and  tested  methods  of  writing  copy,  of  seLcting  media — of  planning  advertismg  and  selling  cam- 
paigns—of building  big  business.  Instead  of  years  of  drudgery — the  best  years  of  your  life — spent 
in  digging  these  facts  and  principles  out  of  the  confusing  rush  of  business  you  sp^nd  a  few  minutes 
each  evening  in  the  qui:t  of  your  own  home  reading  the  inside  facts — studying  successful  methods — 
culling  mon?y-making  ideas — barning  the  technique  of  advertising.  And  for  the  man  in  business 
for  hims  If  here  are  the  tools  with  which  he  can  strike  out  without  guesswork,  with  which  he  can  be 
certairt  of  his  ground  b?fore  going  ahead.  These  books  will  enable  him  to  conserve  his  money — to 
make  every  dollar  count  for  bigger  business. 

You  must  act  quSckly—mail  the  cou- 
pon before    it's   too   late    a ~." — 

■  y  Free  examinafton 

Clip  the  coupon  before  you  turn  this  page.     Sign  it.     Mail  it.     You    / 
take  absolutely  no  risk.     Get  these  books  right  mto  your  own  home    y 
or  office.  Examine  them  first  hand.   Read  them.  Test  them  out  in     * 
every  way — keep  them  a  full  seven  days — show  them  to  your   ^ 


coupon 

American  Technical  Society 

fri:nds  and  business  associates.    Then  if  you  aren't  absolutely     ^  B  »    ■  •  ■ 

convinced  that  these  books  represent  the  gr::atest  opportunity     y    r^f'"^  ™®/^Sj  of  charge  one  set  7^# 
inboo!;syou  ever  saw— if  you  aren't  sat^fied  that  they  are    /^    cti{':t^o&EWEEK^sVR%EixAwl. 
a  startling  bargain  at  the  specially  reduced  price — tell  us  so;     X   _i.nation.   i  a,trfe  to  send  $2  op  within 
we  will  take  them  back.    We  will  pay  the  express  both     J 
ways._    But  we  know  you  will  keep  them. _^  We  couldn't     X 


We  couldn't 
afford  to  send  them  out  on  this  FREE  EXAMINA-     ^ 
TION  plan  if  we  didn't  positively  know  you  will  be     X 
enthusiastic.  The  thing  now  is  to  act  quickly.  Tear  off     *     Name 

the  coupon.     Get  it  into  the  mails  immediately —     X     

and  you  will  get  your  s-^t.  A  day's  d:lay  may  * 
mean  you  lose  out.  There  are  only  a  few  sets  # 
left.    Mail  the  coupon  right  away,  M 


are  fully  paid  for. 


notify  you  to  send 

'-         a  until  books 

T.  W,   7-13. 
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Be  an  Electrical  Engineer! 

Earn  $150.00  to  $250,00  a  Month 

WRITE  TODAY!  NO  EXPERIENCE  NECESSARY  to  enter  this  wonder- 
fully fascinating,  high  salaried  work.  You  should  earn  BIG  MONEY  IM- 
MEDIATELY—on  completing  our  Electrical  Courses. 

The  great  engineering  companies  of  the  country  are  ALWAYS  search- 
ing for  PRACTICAL,  TRAINED  ELECTRICAL  ENGINEERS.  Excellent 
positions  open  all  the  time.  We  teach  you  to  be  an  expert  electrical  engineer 
in  a  short  time  AT  SMALL  EXPENSE. 

Electricity  Offers  Great  Opportunities 

There  is  no  limit  to  the  field  of  Electricity— you  men  who  take  up  this 
work  now  will  discover  uses  for  this  great  force  now  unheard  of. 

Besides  the  high  salaries  paid  to  electrical  engineers— the  big  money  you  can  make  by 
starting  an  electrical  business  of  your  own— great  fortunes  are  to  be  made  through  electrical 
inventions  in  the  future. 

The  American  School  will  train  you  to  be  an  electrical  worker  or  an  expert— the 
courses  are  complete  and  practical.  You  can  start  right  in  now  and  prepare  yourself  for  a 
better  position  and  more  pay. 

Earn  While  You  Learn 

No  need  to  give  up  your  present  occupation.  Just 
devote  your  spare  time  during  the  day  or  evening  to  this  interesting  work. 
It  is  no  task  to  learn  Electricity.    As  you  read  through  the 

pages  of  our  courses,  you  will  find 
yourself  simply  "wrapped  up"  in  the 
work.  Artd  you  can  draw  your 
present  salary  while  you  learn— by 
means  of  this  home  study  course. 

The  only  expense  will  be  the  nom- 
inal charge  for  our  complete  tuition. 
Pay  as  You  Wish !  Don't  hold 
back  because  of  the  money.  We  will 
arrange  for  you  to  pay  as  best  suits 
■your  needs. 
This  Boole  contains  Valuable  information— it's  Free 

Our  School  Bulletin  gives  complete  i  nf  ormation  concerning  our  courses    ^ 
and  explains  how  YOU  can  become  an  expert  Electrical  Engineer.       ^ 
Mail  this  Free  "Success"  Coupon  1^"  ^       '''■«« 

—No  oblioations,  so  mail  at  once.  Your  name  and  address  on  ^  Success 
this  coupon  brings  to  you  our  School  bulletin  (catalogue)  ^^  Coupon 
and  complete  information.  Decide  now  to  take^^  American  School  of 
this  great  step  toward  Success.  Don't  be  a  drudge  all  ^cof^gspondence.  5758 
your  life.  Be  one  of  the  men  "higher  up"— the  man  ^  orexei  Ave..  Chicago,  u.  s.  A. 
who  is  paid  for  what  he  KNOWS,  not  for  the  hard  ^ 
work  he  actually  does.  No  obligations  in  sending  ^ 
the  coupon— so  mail  today— immediately.  A    inf 

American  School  of  Correspondence     ^ 

5758  Drexel  Ave.  CHICAGO,  U.  S.  A.     ^ 


The  world-wide  reputa- 
tion of  the  American 
School  of  Correspon- 
dence for  integrity  and 
efficiency,  together  with 
its  thousands  of  success- 
ful graduates,  gives  you 
an  unqualified  guarantee 
of  Success. 


Without   any    oblinations   on   ma 
whatsoever,  please  send  to  me  your 
School's    complete    bulletin    and    full 
formation  telling  me  how  I  can  be- 
come an  expert  electrical  engineer. 
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PATENTS 

I  TRADEMARKS    AND    COPYRIGHTS 

SECURED  OR    FEE   RETURNED 

Send  modil  or  skotrh  nnd  description  of  your  invention  (or 
free  search  of  the  U.  S.  Patent  Dfhco  records. 

Our  hour  Rooks  mailed  Free  to  any  address.  Send  for  these 
books:  the  finest  pubhcationsever  issued  for  free  distribution. 

HOW  TO  OBTAIN  A  PATENT 

Our  Illustrated  eii;hty  paije  Guide  Book  is  an  invaluable 
book  of  reference  for  inv<nlors  and  contains  100  mechanical 
movements  illustrated  and  described. 

FORTUNES  IN  PATENTS 

Tells  How  to  Invent  for  Trolit  and  fives  history  of  suc- 
cessful inventions. 

WHAT  TO  INVENT 

Contains  a  valuable  list  of  Inventions  Wanted  and  sug- 
(■estions  concernins  prolitable  fields  of  invention.  Also  in- 
formation regardiun  prizes  ottered  for  inventions,  among 
which  is  a  PRIZE  OF  $100,000 

offered  for  one  invi-ntion  and  $10,000  for  others. 
PATENTS  THAT  PAY 

Contains  fac-similes  of  unsolicited  letti-rs  from  our  clients 
who  have  built  up  profitable  enterprises  founded  upon  patents 
procured  by  us.  Also  indorsements  from  prominent  invent- 
ors, manufacturers.  Senators,  Congressmen,  Governors,  etc. 

WE  ADVERTISE  OUR  CUENTS'  INVENTIONS  FREE 

in  a  list  of  Sunday  Newspapers  with  two  million  circulatioD 
and  in  the  World'*  Progress.    Sample  Copy  Free. 

Victor  J.  Evans  &  Co. 

Main  Offices.  724-726  Ninth  St..  N.  W.  WAShlNGTON.  D.  C. 


Manufacturers 

are  constantly  writinR-  me  for  

new  ideas  protected  by  OWEN  PATENTS,  Send  for  my  free 
literature  and  read  their  wants. 

rnrr  l  Three  finest  patent  books  published!  72-page  guide 
rnLLi  "Successful Patents;"  "Stepping Stones"  (contain- 
ing listof  over  200  inventions  wanted  ;  tells  the  plain  truth 
about  prizes,  rev/ard  offers,  etc.)  and  "Patent  Promotion" 
(tells  how  to  sell  your  rights;  chief  causes  of  failure,  etc.) 
All  senty"'^^  upon  request. 

Very  highest  references.  1  help  my  cliente  sell  their  pat- 
ents or  dispose  of  their  applications.  Advice  free.  No  ob- 
ligation  incurred  by  writing  me.  Free  manufacturing  fa- 
cilities. I  secure  patent  or  no  fee.  No  charge  for  report 
as  to  patentability,  practicability,  etc. 

RICHARD  B.  OWEN,  19  Owen  BIdg.,  Washington,  D.  C. 


PATENTS 

THAT  PROTECT  AND  PAY 

Books,  Advice  and  Searches  FREE 

Send  tUot<  h  or  nioili-1  for  senrch.       Highest  liL-ferenct'B. 
Beet  Results.     Promptness  Assured. 

W^ATSON  E.  COLEMAN,  Patent  Lawyer 

624  I'.  Street.  N.  W.  \\  asliint-toii.  I).  <  . 


PA 


TRADE  MARKS. COPYRIGHTS 


Difficult  and  Rejected  Cases  Solicited 

Experienced  Service— 29  seats'  actiie  practice.    Liberal  lerms— Book  Fiee 

E.  G.  SIGGERS 

Box  12,  N.  V.  Building  Washington.  D.  C. 


PATENTS 


C.-L.    PARKER 

horinerly  Membrr  Exiiminht£ 
Ci'rfi.    U.  S.   I\iUnl  Ojfid 

PATENT    LAWYER 

44  McCiLL  BldG. 

Washington.  D.  C. 


Patents,  Trade  Marks,  Copyrights,  Patent  Litigation 

Hundbook  for  Tnvoiitorfl.  "rrottM-tlnR.  Kxploltlii^ 
uml  SfllliiK  InvfiitloiiB"  wMit  fruo  upou  roijuewt. 


Happy  Marriage 

DeiH-nds  lartrely  on  a  knowl 
cdue  o(  the  whole  truth  about 
self  and  sex  nnd  their  relation 
to  life  and  health.  This  knowl- 
edce  does  not  come  intelligent- 
ly of  itself,  nor  correctly  ifrom 
ordinari^  <-vrrvdav  sources. 

SEXOLOGY 

Ullustratcd) 

by  William  H.  Wallitis'.  A.  M.,  M.  l>..  imparts  in  a  clear, 
wholesome  way,  in  one  volume: 

Knowledge  a  Young  Man  Should  Have. 
Knowledge  a  Young  Husband  Should  Have. 
Knowledge  a  Father  Should  Have. 
Knowledge  a  Father  Should  Impart  to  His  Son. 
Medical  Knowledge  a  Husband  Should  Have. 
Knowledge  a  Young  Woman  Should  Have. 
Knowledge  a  Young  Wife  Should  Have. 
Knowledge  a  Mother  Should  Have. 
Knowledge  a  Mother  Should  Impart  to  Her  Daughter. 
Medical  Knowledge  a  Wife  Should  Have. 
All  in   one    volume.  illuatrated,    $2.   poMtpaid, 

Write  for  "Other  People's  Opinions"  and  Table  of  Contents. 

PURITAN  PUB.  CO.,  770  Perry  BIdg..  PHILA.  PA. 


I  WILL  MAKE  YOU 
PROSPEROUS 


If  you  are  honest  sml  anibltloue  write  me 
today.  No  matter  where  you  live  or  what 
TiMir  occupatlOD,  I  will  teach  you  the  Real 
Estate  buslnfss  \>y  mail;  appoint  you  Spt-clal 
Heiireaentative  of  mv  Company  Inyourtuwn; 
f.t;irt  you  In  •  profitable  business  of  your 
own,  and  help  you  niuk*'  big  money  at  once. 
Unusual  opportunity  for  men  without 
rapitHi  to  beconte  independent  for  life. 

Tahiable  Hook  and  full  particulars  Free> 

Write  today. 

NATIONAL  CO-OPERATIVE  REALTY  CO. 

M.  lti2Marden  ISuilding 
E.  R.  nardea.  PrcBt.  Washing^ton,  D.  C. 


Work  Out  Tonight  the  Problems  of  Today 

«ilh  (hi>  aiil  "i"  oiir  prnftical  linnillii>'>Us  Hint  cover  com. 
plf  tely  lUl  pha^e^i  of  enf  inee riug,  buildiug,  uoil  tiusiot^fS. 

Our  line  of  single  volumes  now  comprises  79  titles. 
These  books  are  on  civil,  mechanical,  steam,  electrical, 
automobile,  and  aeronautical  engineering,  architecture, 
carpentry  and  building,  and  business,  and  contain  the 
same  information  as  found  in  our  large  Cyclopedias  and 
used  in  our  Courses. 

Sold  By  The  Leading  Book  Sellers 
All  Over  The  World 

If  your  dealer  cannot  supply  the  volumes  you  desire, 
order  from  us  direct  with  the  understanding  that  if  after 
examination  you  find  our  books  unsuited  to  your  require- 
ments, they  may  be  returned  and  your  money  will  be  re- 
funded. 

Write  for  Our  Latest  Catalog 
AMERICAN  SCHOOL  OF  CORRESPONDENCE,   CHICAGO.  IIUNOIS 
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Rensselaer 


Established  1824 
Troy,   N.    Y. 


Polytechnic 


Engineering 
and  Science 


Institute 


Courses  in  Civil  Eneinecring  (C.  E.)  Mechanical  Engi- 
neering (M.  E.)  Electrical  Enemeering  (E.  E.)and  General 
Science  (B.  SJ.     Also  Special  Courses. 

Unsurpassed  new  Chemical.  Physical.  Electrical.  Mech- 
anical and  Materials  Testing  Laboratories. 

For  catalogue  and  illustrated  pamphlets  showing  work 
of  graduates  and  students  and  views  of  buildings  and 
campus,  apply  to 

JOHN  K.  NUGENT.  Registrar 


ELECTRICITY 

CONDENSED  COURSE  IN 
ELECTRICAL  ENGINEERING 

Complete  in  One  Year 

Bliss  Electrical   School 

Studips  restricted  to  theoretical  and  prac- 
tical electricity,  mechanical drawingand 
I  necessary  enelneerlnp  work.  Teacbes  siraplicity,  concentra- 
;  tion,  Jiard  work.  For  young-  men  of  energy  and  character. 
j  20  years  of  greatest  success.  Graduates  hold  flrst-class  poal- 
I  tions.  Opeoa  Sept.  24.  Write  for  new  catalog. 
67  Takoma  Av».,  WASHINGTON.  D.  C. 

YENTRILOaUISM 

Taupht  Almost  Anyone  at  Home.   Small  coot.  Send  today  2o  stamp 
for  parttciiliirs  and  proof.  0.  A.SMITH.  Boom B  124  823  BIgelowSt.,  PEORU.  tlL 

DO  YOU  LIKE  TO  DRAW? 

That's  all  we  want  to  know. 

Now,  we  will  not  give  you  any  gi'ind  prize  —  or 
L  It  111  free  stuff  il  you  answer  this  ad.  Nor  do 
■ '    iliim  to  make  you  rich  in  a  week.     But  if 

',  ■II  are  anxious  to  develop  your  talent  with  a 
■.  i  ' '.sful  cartoonist,  so  you  can  miihe  money, 
s  riil  .1  copy  o(  this  picture,  withCoenliin  stamps 
I'  L  portfolio  of  cartoons  and  sample  lesson  plate 

■  I'l'l  I'.-l  us  explain. 

The  W.  L.  EVANS  SCHOOL  OF  CARTOONING 

843  Leader  BIJg..  Cleveland.  Ohio 

SELL  YOUR  SERVICES  to  the  Highest  Bidder 

We  need  high  class  solicitors  and  salesmen  to  represent  a 
high  clan!:!  maguzine. 

GOOD    PAY — AGREEABLE    WORK 

Write  to-day  for  full  particulars 
Technical  World  IVIaaazine,  Chicago 


Stop  forgetting! 


mM , 

^"       Good  memory  is  absolutely  essential  to  success,  ^ 
SX  for  memory  is  power.     Be  successful— 5/ op  for- 
•tQ  getting!    Begin  your  real  training  at  orce, 
■^^     The  Dickson  Method  of  Memory  1  raining 

makes  you  "For^Gf  Proof."  develops  concentration.  I 

will,    self-confidence,    quick    thought,  ready    speech 

Write  today  for  my  free  book.  "How  to  Remember" 

—faces,  names,  studies,  al^o  how  to  secure  FREE,  a  cony  of 

my  $'2.00  DeLuxe  hook,  "How  to  Speak  in  Puhlic."     Address  | 

Dickson  Memory  School,       706  Auditorium  Bldg.,  Chicago. 

LEARN  PIANO  TUNING  AT  HOME 

You  can  now  learn  this  de- 
lightful profession  with  or  with- 
out a  knowledge  of  music  by  our 
Himpllfled  method.  The  Tune* 
apUone  makes  It  easy.  You  can 
earn  85  to  S15  per  day  and  flx  your 
own  hours.     Diploma    granted. 

Catalogue  FREE.    Address  — 

liles  Bryant  School  of  Piano  Toninp,  40  Art  Inst.,  Battle  Creek,  Mich. 


FREE 

$15  Drawing  Outfit 

But  you  must  write  at  once.  Offer  expires  in  30 
days.  I  makethismostexceptionalgreatofferonly 
to  a  limited  number  of  selected  students.— Just 
think  of  it !  A  complete,  regular  Draftsman's 
$15  Working  Outfit  with  high  grade  Imported 
German  Silver  Set  of  Instruments  —  all  free. 

Be  a  Draftsman! 

Draw  $125  to  $175  per  month  at  once 

Big  demand  for  skilled  draftsmen.  Calls  every  day 
for  men  to  hll  positions  paying  from  $i:5flO  to  $175.00 
per  month.  Many  positions  paying  $75  to  SlUO  per  week 
always  open.  Work  is  light,  pleasant  and  profitable. 
Unlimited  opportunities  for  e.xpert  draftsmen  and 
designers.  Mail  coupon  for  valuable  book,  **  Successful 
Drafting."  It  explains  how  you  can  become  a  skilled 
draftsman  in  a  short  time.    It's  free. 

Chief  Draftsman 


will  instruct 

yoa  personally 


I  am  Chief   Draftsman   of   a 

large  and  well  known  comrnny. 
1  will  instruct  you  personally  — 

give  you  just  the  kind  of  train- 
ing vou  need  to  enable  yru  to  get 
oneof  ttie  big  jobs.  At  thistime 
I  can  accommodate  a  few  more 
men  If  vou  write  me  at  crco 
I  will  send  yna  my  bork,  *'ti:uc- 
cossfnl  iJraltinjT,"  with  full 
particulars— aOI  free.  Hi:tyon  irnst 
write   to  me  —  or  st'ud  ooupoD  now. 


I   Guarantee 

To  instruct  you  until 
competent  and  placed 
in  a  position  at  a  regu- 
lar saiiirv.  paying 
from  SI  25.  00  to 
S  175.00  per  month 
nnd  fnrniHh  you  frpe 
SIS  Working  Outlit 
at  once. 


/Equipment  Co, 
Div.  123V         Chicago,  UL 


Earn  While  Learning         *■  ^  ^  ^ 

You  can  start  ns  soon  as  you  enroll,       ^ 

making  S5  to  SIO  V^t  day.  working  FREE 

for  me  at  home.    Writ©  today.  *  .«-•  --^        „    _ 

Mail  Free  Coupon  Now  /  outnt  coupon 

lniiiBendnivnpwb<...k"Success-     M    Chief  Draftsman: 
lul  DriiftynianHiiin'"ir  ynuwrite      ^  Engineer's 

fit  onca  nbLolutely  free— also 
particulars  almut  my  offer  to 
a  few  ambitions  men  who 
want  to  malie  from  82  500  ^  Without  anvobliKationonme, 
to  85,000  a  year.  Noobli.  *  pieaBO  mail  v. uir  book  "Success- 
gat  ions  whnlefer  on  you  »  f^i  UraftBuiaiiHliii."  and  fall 
lu  Bending  the  coupon.  ^  particulars  of  your  liberal  "Per- 
^«_a-^«  M  sonal  Instruction"  offer  to  a  few 

^llld  Btudenta  It  is  understood  that  I  am 

Draftsman  ^    obligated  in  no  woy  whatever. 

Division  123Y 

Engineer's       M  Name 

Equipment 

Co.  (Inc.)  # 

CHICAGO    y     Address 


ILL. 
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426  Illustra- 
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Here  is  your  chance  to  secure  absolutely  FREE  OF  CHARGE 
the  most  complete  and  up-to-date  plan  book  ever  pul  liahed.    No 
carpenter  or  contractor  who  wishes  to  acrjuaint  himself  with  the  latest 
.__  building  construction — no  man  who  is  contemplating:  erectinpr  a  home — 
can  alTord  to  be  without  it.    This  great  new  plan  book.  ''Modern  Ameri- 
can Homes,"  contains  plans  and  specifications  for  ItjRditTerent  structures, 
including  excellent  exterior  and   interior  views,  detailed  estimates,  etc. 
DcsiKned  by  the  leading  architects  of  this  country.    Includes  city,  country 
and    suburban    homes,   bunpalnws,   farm   houses,   summer  cottages,   tent 
houses,  camps,  garatrcs,  apartment  houses,  and  various  public  buildings. 
Printed  on  heavy  enamel  paper  and  substantially  bound. 
Plans  and  specifications,  no  matter  how  well  prepared,  are  practically  use- 
less if  the  worker  who  follows  them  has  not  a  thorough  knowledge  of  his  trade. 
He  must  be  familiar  with  every  branch  of  the  building  profession  — with  every 
detail  of  modern  architecture.     It  is  for  the  worker,  whether  apprentice,  carpenter  or 
contractor,  that  the  American  Technical  Society's  great  Cyclopedia  of  Architecture, 
Carpentry  and  Bulldins  has  been  prepared.    No  matter  what  your  position  or  experience, 
you  can  gain  from  this  work  knowledge  which  will  be  of  great  value  to  you.     With  this  complete 
review  of  architecture,  carpentry  and  building,  and  our  great  plan  book,  you  are  prepared  to  cope 
with  any  job,  however  difficult  it  may  be. 


.^^5 


^ 


The  Cyclopedia  of 


Architecture,  Carpentry  and  Building 

consists  of  ten  massive  volumes;  4,760  pages.  7x10  inches;  4,000  illustrations,  full  page  plates,  building  plans, 
diagraros,  etc.;  hundreds  of  valuable  tables  and  formulas;  carefully  cross-indexed  for  quick,  easy  reference. 


■Partial  Table  of  Contents' 


Mechanical,  Freehand,  Perspective  and  Architectural  Drawing.  Lettering.  Pen  and 
Ink  Rendering.  The  Orders,  Superintendence,  Strength  ol  Materials,  Masonry,  Rein- 
forced Concrete,  Carpentry,  Steel  Square,  Stair-Building,  Hardware,  Steel  Construction, 
Root  Trusses,  Practical  Problems,  Estimating.  Contracts.  Spccilicatlons,  Building  Law, 
Sanitation,  Sheet  Metal  Work,  Electric  Wiring  and  Lighting. 


The  Plan  Book  Sent  FREE 

With  every  order  for  the  Cyclopedia  of  Architecture,  Carpentry  and  Buiidlnt  we  will  include  the 
Plan  Book,  absolutely  free  of  charge  and  send  you  the  Cyclopedia  and  the  Plan  Book,  express  prepaid,  for 
seven  days'  free  examination.    You  keep  the  books  a  full  week  —  examine  them  thorouKhly  at  your  leisure  — 
and  if  they  don't  meet  with  your  expectations  they  may  be  returned  at 
our  expense.    Remember  — the  complete  set.  Cyclopedia  and  Plan  Book, 
are  sent  free  upon  receipt  of  the  coupon  below  and  we  pay  express 
charges  both  ways  if  they  are  not  satisfactory. 


Another  FREE  Offer. 


With  each  set  is  included  a  year's  Con- 
sulting  Membership,   regular  value 

$12.00.  entitling  you  to  the  free  advice  of  a  corps  of  Expert  Architects. 

This  will  give  practical  help  in  handling  building  problems  which  are  too 

specific  to  be  taken  up  in  detail  in  the  Cyclopedia.    This  service  alone  ia 

worth  more  than  the  first  cost  of  the  books. 

AMERICAN  TECHNICAL  SOCIETY 

CHICAGO,  U.  S.  A. 


wnuiK  «nEn  -■isnflK  . 

Sfcrw  '^swnr  nmtt  •ftPti 


T.W. 
7-13 


•t-t,  t  t  r 


Send  for  FREE  plan  book  to  dax 


400   Oood    Suggestions  for  the 

Carpenter.  Contractor  and  Builder. 


<,     A.T.S. 

A®       Please 
-'»*     send     FreB 

Cr       Cl"i  Book  also 
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7fie  PURE  FCOD  MW- 

By  Charles 


T 


HE  prime  object  of  the  Food 
and  Drug's  Act,"  says  the 
report  of  a  committee  of  the 
National  House  of  Repre- 
sentatives, "is  tlie  securinji 
i)f  wliolesome  food  and  properly  labeled 
drugs  for  the  people  at  large." 

So?  Then,  that  being  the  case,  some 
grave  doubts  will  arise  in  the  mind  of 
that  famous,  and  useful  person,  The  Im- 

r     partial  Observer, 
if  ever  betakes 


a  slant  at  the 

p  r  act  ical 

operation 

of  the  Law 

and    some 

matters 

pertaining 

thereto. 

For    i  n - 

stance,  in  the 

first   place   and 

coming  down  to 

facts,    how    far 

does    this    Act 


work    to    secure    "wholesome    food    for 
the  people  at  large"? 

.Many  other  (|Ufsti(ins  might  be  asked 
hut  suppose  we  settle  for  a  moment  on 
this:  "Flavored  garbage,"  you  know — 
have  we  abolished  it  ?  That's  the  point 
now.  As  a  matter  of  fact,  is  there  sub- 
stantially less  of  it  than  before  we 
turned  ui)on  it  the  big  statutory  guns? 
Take  a  look  at  the  records  and  see. 
This  Food  and  Drugs  Act,  com- 
monly called  the  Pure  Food  Law, 
was  approved  June  3,  1906,  and 
_  went  into  efTect  January  L 
|i  1907.  The  Government's  of- 
ficial year  runs  from  June  v30 
to  June  30.  In  the  last  six 
months  of  the  governmental 
year  ending  June  30,  1907, 
there  were  no  prosecutions 
under  this  Act.  The  succeed- 
ing years  show  the  astonishing 
totals  found  in  Table  I. 

TABLE  I 


Fiscal 

ToT^L  Cases 

Year 

Reported 

1908 

135 

1909 

521 

1910 

1016 

1911 

1180 

**          1912 

1504 

Five  years  after  the 
Law  became  effective  we 
have  more  than  ten  times 
as  many  cases.  Let  us 
allow  all  we 
can  for  the  in- 
creased energy, 
eflRciency,  and 
experience  of 
the  Depart- 
ment's  officers. 
Still  the  fact  re- 
mains self-evi- 
dent that  the 
Law  has  not 
abolished    the 


(A2 


A  LICENSE  TO  POISON 


Edward  Russell 


1  HK    Department 

OF   AGR  ICU  LTURK 

buiLDiNG  AT  Wash 

INGTON 


year 
year 
fifth 


misbranded  foods  and  drugs.     It  can 
not     have     materially     discouraged 
these  practices,  for  the  number  of 
cases  increased  286  per  cent  the 
second  year  of  the  Law's  oper- 
ation :    95    per    cent    the   third 

16  per  cent  the  fourth 

and   27  per  cent   the 

year.  The  more 
we  dig  into  this 
sub j  ect  the 
worse  it 
looks.  For 
i  n  stance, 
take  the 
details  of  the 
last  year  of 
this  Law's 
operation. 
In  Table  II 
are  some 
highly  sug- 
gestive to- 
tals. 

In  view  of  the  indication  here  of  enor- 
mous adulterations  in  tomato,  products 
and  the  like,  you  may  be  interested  to 
know  that  a  bill  is  pending  in  the  pres- 
ent Congress  to  exempt  all  vegetables 
from  the  operation  of  the  Act.  Plainly, 
then,   a  powerful   interest  is  concerned 


Dr.  C.  L.  Alsberg.  Who  Succeeded  Dr.  Wilev  as  Chief  of  the 
Bureau  of  Chemistrv 


that 

there 

diall     be 

no    over- 

close 

scrutiny 

of  these 

products. 

But  as 
to  the  grim 
significance 
of'Table  II, 
you  are  also 
to  consider, 
first,  that 
this  is  the 
only  Na- 
tional Pure 
Food  Law  that  we  have ;  second,  that  its 
operations  are  very  narrowly  limited  be- 
cause it  is  powerless  except  as  to  actual 
shipments  made  from  one  State  into  an- 
other ;  third,  that  it  operates  through  a 
small  force  of  inspectors  who  purchase  a 
few  articles  here  and  there  in  the  market 
and   have   them   analyzed ;   fourth,   that 
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TABLE  II 


CRIMINAL   PROSECUTIONS 


For  ShipiiH'iits  of  Adulterated  lUittcr     2 

For  Sliipnicnls  of  Adulterated  Canily  and  Confectionery 42 

For  Sliipments  of  Adulterated  Canned   Tomatoes    2 

I"or  Sliipments  of  Adulterated  Catsup    19 

For  Sliipments  of  Adulterated  Cheese    2 

I'or  Shipments  of  Adulterated  Hried  Apples   3 

I'or  Sliipments  of  Adulterated  Hrug  Products   14 

For  Shipments  of  Adulterated  I'"vaporated  iMilk 5 

I'or  Shipments  of  Adulterated  Fish  and  Oysters 5 

For  Shipments  of  Adulterated  I'lavoring  Extracts  and  Essences 46 

For  Shipments  of  Adulterated  Fruit  Juices,  Syrups,  and  Cordials 24 

For  Shipments  of  Adulterated  Jelly  and   Gelatine 2 

For  Sliipments  of  Adulterated  Milk    186 

For  Sliipments  of  Adulterated  Olives   5 

For  Shipments  of  Adulterated  Spices 10 

For  Shipments  of  Adulterated  Tomato  Sauce  Pulp  and  Paste 9 


CONDEMNATION    PROCEEDINGS    UNDER   SECTION   10 


Article 


Bottled  Water  

Breakfast  Food  ". . 

Butter  

Candy  and   Confectionery 

Candied  Fruit  and  Vegetahles. 

Catsup    

Cheese    

Dried  I'ruits  

Egg   Noodles    

Evaporated  Milk  

Honey 

Jams  and  Jellies 

Nuts    

Olive  Oil  

Oysters     

Powdered  Cocoa 

Preserved  Fruit    

Prunes    

Rice  

Sausage    

Sorghum    

Spices   

Temperance  Tonic   . '. 

Tomato  Pulp   

Vanilla  Extract   

Vinegar    


NUMBIR  OFSEIZURES 


2 
8 
9 
21 
39 
2 

1 
4 
3 
3 
6 
11 
12 
1 
4 
3 
2 
1 
4 
4 
2 

14 
3 


Packages  Seized 


S40  cases. 
700  cases. 
121  packages. 
375  pails  and  cases. 
2318  cases. 

4739  harrels,  crates  and  cases. 
3097  cheeses. 
4  packages. 
20  cases. 
2620  cases. 
27  cases. 
762  cases. 
347  bags. 

374  harrels  and  cases. 
2487  harrels  and  cases. 

16  cases. 

1017  cases. 

1016  boxes. 

127  bags. 

237  cases. 

1376  cases. 

284  cases. 

30  cases. 

8S3S  barrels  and  crates. 

3  barrels. 
2428  barrels. 


otviously.   in   spite  of  the   utmost   vigi- 
lance of  such  a   force,  rafts  of  impure 
food    iri  i  g  h  t    be 
manufactured    and 
sold. 

If  a  man  be  en- 
gaged in  adulterat- 
ing food  and  ship- 
ping it  at  a  profit, 
and  if  he  desire  to 
continue  in  this  line 
of  endeavor,  no 
one  can  discover  in 


An  Assortment  of  Preparations.  All  of  'J'hem 

"Guaranteed"  Under  That  Fiction,  the  Pure 

Food  Law 


tlie  court  records 
under  this  Law  atiy 
compelling  reasoti 
why  he  should  not 
do  so :  observe  the 
data  in  Table  III. 

Who  is  deterred 
— except  by  con- 
.science  ? 

The  Law,  to  be 
sure,  provides  pos- 
sible imprisonmetit 
for    a    second    of- 
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PUNISHMENTS  INFLICTED  UNDER   THE  PURE  FOOD  ACT 
Criminal   Section,  Year  1912, 


s 

persons 

or 

firms 

were 

fined  each . 

,$     1.00 

7 

persons 

or 

firms 

were 

fined  each . 

.       2.00 

16 

persons 

or 

firms 

were 

fined  each. 

.       5,00 

164 

persons 

or 

firms 

were 

fined  each. 

.     10,00 

118 

persons 

or 

firms 

were 

fined  each. 

.     15.00 

26 

persons 

or 

firms 

were 

fined  each. 

.     20.00 

79 

persons 

or 

firms 

were 

fined  each. 

.     25.00 

4 

persons 

or 

firms 

were 

fined  each. 

.     30.(1(1 

1  person  was  fined 

63  persons  or  firms  were  fined  each. 

4  persons  or  firms  were  fined  each. 
46  persons  or  firms  were  fined  each. 

1  person  was  fined 

13  persons  or  firms  were  fined  each. 

1   person  was   fined 

1   person   was   fined 


.$37.50 
50.00 
75.00 
100.00 
150.00 
200.00 
270.00 
300.00 


The  common  opinion  among 
those  in  a  position  best  to 
judge  is  that  in  a  large  view 
the  Law  is  a  failure.    We  have 


Hogsheads  of  Poison  Possibilities 

Barrels  of  vinegar  in  a  wareliousL'  awaitingr 

inspection. 


The  .'\cid  Test 

Suspected  foods  under  analysis  in  the  Ctieniistr 

Division  of  ttle  ARricultural  Department. 


fense,  but  in  its  history  only 
one  sentence  of  penal  servi- 
tude has  been  pronounced 
under  it.  An  italian  in  New 
York  was  sentenced  to  six 
months  for  an  alleged  second 
offense.  Rut  in  the  end  even 
he    was    released    with    a    fine, 


The  Hunt  for  Anilines  and  Other  Injurious  Ingredients 
Testing  commercial  candies  in  the  laboratory  at  the  Capital, 
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no  need  to  tleal  in  opinions  here  because 
we  have  tlie  in falHhle  facts  and  conchisivc 
figures — hut  tlie  opinions  are  iiUeresliny; 
in  an  incidental  way.  One  of  tlic  men 
most  responsible  for  the  passage  of  the 
Law  admits  privately  that,  except  in  cer- 
tain particulars,  the  ihiv.g  does  not 
achieve  its  object. 

Beyond  question  it  has  exercised  a 
wholesome  and  restraining  influence 
upon  the  patent  luedicine  ])irates ;  their 
black  flag  is  much  less  to  be  seen  on  the 
horizon,  and  now  the  powerful  Shirley 
Amendment,  adopted  last  year, 
ought  to  come  near  to  ending  the 
worst  forms  of  the  promiscuous 
drugging  evil.  Authority  to  pro- 
ceed against  any  so-called  medicine 
that  caniiot  cure  what  it  pretends 
to,  is  a  large,  admirable  author- 
ity, and  much  may  be  ex]x>cted 
of  it.  But  the  patent  medi- 
cine ship  must  sail  in  the 
open  :  it  must  advertise  widely 
to  do  business.  Therefore,  it 
is  easily  trailed  and  when 
captured  no  sympathy  is 
shown  it.  In  every  respect 
the  case  is  very  different  with 
adulter- 
ated cat- 
s  u  p  s,  ex- 


force  of  the  recorded  facts.     The  value 
of  the  Law  is  sujiposed  to  lie  in  deterring 

TABLE  IV 

NuMDKR  OF  Actions    (Civir.  and   Criminal) 

Against  thi;  Sami-:  Dkff.nuants  in 

SuccKssivi;  Ykars 

A.  Syrup  and  Preserving  Company 14 

B.  Liquor  and   Cordial  Company 17 

C.  Candy  Company   3 

D.  Confectionery  Company 3 

F..  Drug  Manufacturing  Company 7 

1"".  Syrup  C'ompany  3 

(1.  Fruit   Canning   Company 7 


diments,  vinegar,  candies,  syrups, 
cheese,  table  waters,  and  canned  goods. 
These  are  prepared  in  a  thousand 
places,  go  unheralded  into  the  market, 
and  could  not  be  detected  except  by  a 
force  a  thousand  times  greater  than  that 
the  Department  has  at  work. 

But  opinions,  as  heretofore  reinarked, 
are  of  small  weight  compared  with  the 


P. 

Q. 
R. 

S. 

T. 

U. 

V. 

W. 

X. 

Y. 

Z. 


Contraband  of  War 
The  upper  view  stiows  an  inspect- 
^  or's  desk  with  a  collection  of  pos- 

sible evidence:  the  lower,  a  lot  of 
tomato  catsup   being  entered  for 
test. 

H.    Tea  and  Coffee  Company...  7 

I.       Syrup  Company 5  ■ 

J.      Syrup  Company  6 

K.     Cheese  Company   6 

L.      Preserving  Company  6 

M.    Vinegar  Company  8 

Mi        N.     Chemical  Company  3 

O.     Vinegar  Company  16 

Vinegar  Company 6 

Beverage  Company   3 

Tea   Company    4 

Vinegar  and  Pickle  Company 9 

Cottonseed  Meal  Shipping  Company....  9 

Tea  and  Spice  Company 8 

Vinegar  Company   16 

Candy  Firm   8 

Fruit  Juice  and  Extracts  Company 7 

Milling  Company   S 

Extract  and  Flavor  Firm 5 
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for  the Syrup  Company  for  ship- 
ping fake  maple  syrup."  One  of  the 
earHest  prosecutions  undertaken  by  the 
Department  was  of  such  a  case  and  it 
resulted   in  a   fine.     The   same  offender 


The  Delicatk  and  Wonderful  Machine  by  Which 
THE  Department  of  Agriculture  Tests  the  Rela- 
tive Values  and  Effects  of  Different  Foods 


DAVID  S.  HOUSTON.    NEW  SECRETARY  OF   AGRICULTURE 
The  old  and  the  new  incumbents  in  the  office  to  which  the  head  of  the  Bureavi  of  Chemistry  i^  responsible 


there    are    not    enough    letters    in     the 
alphabet. 

Some  of  the  names  in  the  records  of 
the  Department  recur  so  regularly  that 
the  official  almanac  might  be  safely  regu- 
lated thereby.    "About  this  time  look  out 


has  since  api\eared  three  times  in  three 
different  years,  charged  with  the  same 
offense. 

A  large  canning  company  was  detected 
in  an  interstate  shipment  of  adulterated 
tomato  catsup,  which  is  one  of  the  com- 


648 


TltCIIXlCAT,    WORl.n    MAGAZINE 


iiuinest  articles  in  llic  Doparttnent's 
adulteration  records.  On  trial  this  coin- 
]iaiiy  was  fined  twenty  dollars.  C^ne 
shipment,  in  very  likely  one  hundred, 
had  been  detected.  If  the  conijiany's 
jirotits  on  that  one  shipment  were  not 
twenty  dollars,  jirohably  it  would  not 
have  undertaken  the  illes^al  act  for  which 
it  was  prosecuted.  It  was  still,  let  us 
say,  ninety-nine  shipments  to  the  good 
after  it  had  paid  its  fine.  E.xccpt  for 
conscience,  why  shouldn't  it  continue  to 
adulterate? 

Even  conscience  does  not  always  seem 
so  keen  or  so  potent  among  the  good  as 
one  might  expect.  'AMiy,  it's  the  custom 
of  the  trade,"  says  the  reputable  and 
highly  esteemed  manufacturer,  when  his 
attention  is  called  to  the  fact  that  he  is 
shipping  acetic  acid  for  ''pure  cider 
vinegar."    "It's  the  trade  name  for  it." 

But,  when  a  firm  can  go  into  court, 
plead  nolo  contendere  to  a  charge  of 
shipping  adulterated  cordials,  pay  a  fine 
of  twenty-five  dollars  and  resume  busi- 
ness at  the  old  stand,  the  Law, as  a  re- 
straining factor  seems  to  amount  to  still 
less.  One  firm  in  the  Southern  District 
of  Ohio  did  that  five  times  in  two  years. 
Once  it  stood  trial  and  was  fined  fifty 
dollars,  so  experiment  proving  that  nolo 
contendere  was  the  more  economical, 
that  plea  was  resumed.  But  nowhere 
appeared  an  indication  that  the  fine  was 
regarded  as  much  more  than  a  license 
fee  to  operate — on  the  same  principle 
that  disorderly  resorts  in  various  cities 
used  to  go  to  court  the  first  day  of  each 
month  and  pay  fines ;  after  which  for  a 
month  their  doors  swung  to  and  fro 
without  interference  for  commerce. 

In  some  instances  the  Law  and  the 
alluring  phrase  "Guaranteed  under  the 
Food    and    Drugs    Act,    June   30,    1906, 

Serial  No "  encourage  and  to  some 

extent  protect  the  very  practices  we  are 
trying  to  abolish. 

On  November  14,  1911,  five  years 
after  the  Law  was  passed,  the  Depart- 
ment began  an  action  against  a  water 
company  in  St.  Louis  for  shipping  five 
hundred  and  forty  cases,  each  containing 
one    dozen   bottles,    of    a    water    labeled 

" California's  Natural  Medical 

Spring  Water  from  the Springs 

Water  Company California." 

On  the  bottle  appeared  a  list  of  diseases 


that  this  water  might  be  assumed  to  cure, 
among  them  were  IJright's  disease, 
diabetes,  rheumatism,  gout,  dropsy, 
ty|)hoid  fever,  and  pnemnonia,  the  whole 
being  announced  as  "Guaranteed  under 
the  "lux)d  and  Drugs  Act,  June  30,  1906, 

Serial    No.   7941 water    is   a 

natural  water,  nothing  being  added  or 
taken  from  it." 

The  Department  went  after  this  price- 
less boon  to  mankind  and  seized  a  lot 
that  analysis  showed  to  contain — well, 
what  do  you  imagine  ? 

Why,  "excremcntal  material  of  animal 
origin"  and  "filthy,  decomposed,  and 
putrid  animal  substances." 

The  ending  of  this  amazing  case  may 
still  further  startle  you.  The  compan}- 
admitted  the  Government's  allegations, 
and  the  empty  bottles  were  returned  to 
the  claimant ! 

You  might  infer  that  nobody  would 
be  much  deterred  by  the  operation  of 
the  Law  in  this  case,  either. 

Well,  then — what?  How  are  we  to 
secure  wholesome  food  for  the  people  at 
large  since  it  is  apparent  we  are  not 
securing  it  in  this  way? 

To  that  question  the  only  answer  is 
that  nothing  is  now  left  to  be  tried 
except  either  a  change  in  our  govern- 
mental structure  of  1787,  so  as  to  allow 
the  Nation  to  care  for  its  own  health  in 
a  rational  way,  or  else  an  identical  state 
law  adopted  by  all  the  States  and  vigor- 
ously and  equally  enf  ^rced. 

The  latter  plan  would  enable  the  ex- 
periment of  inspecting  and  of  controlling 
manufacture  to  be  tried  freely,  which  in 
the  view  of  experts  is  the  essential  rem- 
edy for  the  present  slipshod  expedients. 

But  before  we  can  get  the  uniform 
state  law  the  Supreme  Court  must  show 
a  disposition  to  keep  its  hands  off,  or 
the  Food  and  Drugs  Act  of  June  30, 
1906,  must  be  repealed,  for  it  is  a  bar  to 
a  uniform  state  law  and  in  that  respect 
appears  as  the  worker  of  unforeseen 
mischief. 

Wisconsin  passed  a  pure  food  law  that 
in  the  view  of  those  best  informed  met 
every  requirement  of  the  case,  but  the 
Supreme  Court  at  the  October  term, 
1912,  knocked  it  out,  on  the  ground  that 
it  interfered  with  the  Statute  of  the 
United  States  of  June  30.  1906,  entitled 
the  Food  and  Drugs  Act. 
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NEW  "MOVIE"  MARVEL 

AT  tlie  military  school  at  Joinville, 
**■  France,  an  apparatus  is  being  used 
to  analyze  the  movements  of  soldiers 
with  a  view  to  increasing  their  efficiency. 
It  is  the  invention  of  a  Frenchman 
named  Marly  and  breaks  up  the  move- 
ments of  persons  into  any  desired  num- 
ber of  parts,  recording  all  the  successive 
images  on  the  same  plate.  It  enables 
the  human  eye  to  catch  details 
impossible  to  be  seen  in  the 
ordinary  way,  because  it  con- 
veys to  the  retina  distinct  im- 
pressions, rather  than  a  single 
visualized  whole. 
The  pictures  so 
taken  are  of  great 
value  to  artists, 
anatomists,  and 
others  who  make  a 
study  of  the  hu- 
man body. 


Not  an  Achohatic  Feat— Only  Oni-;  Man  I.i:aping  a 

Vaulting-Horse,  as  Interprkted  uv  M.  Marlv's  New 

Moving  Picture  System 


A  Man  Making  a  Back 

Somersault  from   a 

VaultingHorse 


A  Fencer  Lunging 
AND  Touching 


THE  ANALYSIS  OF  HUMAN  MOVEMENTS  BY  THE  AID  OF  THE  CAMERA-RESULT, 
■CHRONOPHOTOGRAPHS" 


CopyniftHT — uNDiawOoo  li  underwood 

The  Cradle  of  Oi'r  Civilization 

WONDERS  UNEARTHED 

Ruin  and  desolation  mark 
the  ancient  city  of  Babylon, 
aptlv  called  the  cradle  of  civ- 
ilization. Buried  under  the 
debris  deposited  by  the  ele- 
ments through  centuries  and 
centuries  of  time,  it  is  being 
unearthed  by  German  archcTolo- 
gists  who  have  devoted  twelve 
years  of  unceasing  labor  to  giv- 
ing the  present  generation  an 
insight  into  the  past.  Results 
are  making  them  ponder. 


Prize  Racing  Cup 

Offered  by  the  Prince  o(  Monaco, 

it  was  won   by    M.    Provost.   £ 

Krenchman.  at   the  recent  hydro 

plane  meet  at  Monte  Carlo. 


COFVfllGHT UHDEHWOOD  &   UNDERWOOD 


Blind  Boy  Scouts  Doing  Their  "Stunts"  in  the  Gymnasium 

.Anions  the  most  interesting  features  provided  in  the  New  Lieht 
House  of  New  York,  a  recreation  center  for  the  seven  thousand 
blind  of  that  metropolis,  is  tho  orsanization  of  a  group  of  blind 
boy  scouts. 


Where  the  Polyglot  Tongues  of  the 
World  Were  Born 

The  ruins  of  the  Tower  of 
Babel  were  buried  under  forty 
feet  of  debris.  The  bricks  which 
once  represented  massive  masonry 
are  now  so  brittle  that  one  can 
crush   them   between   the   fingers. 


EVERYTHING 
BUT^  THE  -  SHIPS 

By  Agnes  C.  Laut 


PUT  in  a  nutshell,  why  should 
Uncle  Sam  try  to  get  ships  for 
Panama?  Granted  that  he  has 
only  eight  or  ten  ships,  all  told, 
under  the  United  States  flag  on 
the  high  seas, 
and  that  these 
are  Atlantic 
and  Pacific 
liners  and  do 
not  go  through 
the  Canal! 
Granted,  as 
Luther  Conant, 
the  Commis- 
sioner of  Navi- 
gation, avers, 
that  all  the 
United  States 
steamers  of  the 
coastal  trade 
are  barred 
from  using  Panama  Canal. 
(This,  because  all  our  coastal 
steamers  are  under  railroad 
control — directly  or  indi- 
rectly— and  therefore, 
forbidden  by  law  to 
take  advantage  of  the 
new  route.)  Granted 
that  Uncle  Sam 
will  have  few,  if 
any,  ships  ready 
to  use  Panama 
Canal — perhaps,  a 
line  of  three  to 
the  west  coast  of 
South  America, 
ships  that  have 
hitherto  sailed 
under  foreign 
flags:  perhaps, 
another  line  of 
eighteen    to    Ha- 


This  is  one  of  the  big  features,  you  will  re- 
member, promised  to  you  last  month  for  July 
Technical  Jl  orld.  Though  ive  have  no  ships 
to  carry  our  commerce  through  Panama  Canal, 
there  is  a  way  to  get  them.  AIiss  Laut  here 
tells  hozv.  And  this  way  is  not  by  the  old, 
stupid  course  of  ship  subsidy.  It  is  a  much 
fairer,    and   equally     simple,    way.  Ifhy 

didn't  iL'e  think  of  that  before^"  you  will  say 
v.'hen  you  haz'e  finished  reading  this  vitally  im- 
portant and  interesting  article. — Editor's  Note. 


It  Is  Better  for  Our  Sailor  Lads  to  Stick  to 
Fishing  Than  to  Seek  Service  on  the  High  Seas 


waii,  which  is  really  only  a  coastal 
trade ;  and  this  line  may  come  under  the 
railroad  clause. 

Suppose  Uncle   Sam   hasn't    a    single 
ship  to  go  through  Panama !     What  of 

it?  Why  not 
let  the  foreign 
carriers  take 
the  traffic? 

Put  in  a  nut- 
shell —  here  is 
the  why : 

First:    Since 
the   foreign 
carriers    suc- 
ceeded in  driv- 
ing the  Ameri- 
can   flag    from 
the    seas,    they 
have  raised  the 
freight    on 
American  traf- 
fic from  two  hundred  per  cent  to  three 
hundred  per  cent.     Cotton  that  was  for- 
merly   twelve    cents,    is    now    forty-five 
cents ;  and  a  similar  advance  tarif?  has 
been   levied   on  everything  that  Uncle 
Sam  imports  or  exports. 
Second:   Foreign  carriers  last 
year  paid   dividends  of 
from  seven  per  cent  to 
t  w  e  n  t  y - f  i  v  e    per 
cent  from  the  car- 
r  y  i  n  g   of    Uncle 
Sam's  traffic. 
American    rail- 
roads   cannot    pay 
such  dividends.    A 
United      States 
Marine  would  pay 
its    own    cost     in 
four   years,    and 
keep     those     divi- 
dends at  home. 
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Third:  Uncle  Sam's  traffic  ii<i\\ 
anuuiiits  to  the  cnornuuis  total  of  four 
hiiiions  a  year.  The  ocean  frcis^lit  on  this 
Clinics  to  almost  half  a  billion  yearly,  and 
must  he  paid  to  Europe  in  t;'old.  This, 
annually,  tlrains  t^joKl  from  the  United 
States  and  causes  ti<;ht  money. 

Fourth:  Foreigners  build  and  operate 
their  shijis  forty  per  cent  cheaper  than 
l^ncle  Sam.  In  England,  the  great  ship- 
building country,  there  are  one  hundred 
aiul  forty  thousand  skilled  shipyard  work^ 
ers  and  two  hundred  thousand  sailors  of 
the  high  seas.  These  men  draw  wages 
forty  per  cent  cheaper  than  LTncle  Sam's 
wages.  To  permit  foreigners  to  monopo- 
lize the  handling  of  all  United  States  for- 
eign trade  is  to  subsidize  cheap  foreign 
labor  against  high  priced  American  labor. 

Fifth:  h'oreigners  carrying  L^ncle 
Sam's  trade  convey  their  cargoes  of 
grain,  cotton,  and  apples,  as  well  as  vari- 
ous manufactured  articles,  to  their  own 
foreign  markets,  where  the  profits  of 
re-selling  are  won  by  the  foreign  market. 
This  profit  belongs  to  Uncle  Sam ;  but 
he  can  secure  it  only  by  having  his  own 
delivery  cart  to  his  own  customers.  And 
only   by    having   his    own    delivery   cart 


"In  Three  Ye.^rs  Canada  Will  Be  Exporting  More 

Grain  and    Flour    to   Europe   than   the   United 

States  Does" 


can  he  extend  his  foreign  trade.  Today, 
Soutii  American  trade  is  practically  nio- 
noi)olized  by  foreigners.  Why?  Be- 
cause Uncle  Sam  has  no  ships  of  his  own 
for  direct  trade.  The  same  is  true  of 
Asia,  of  Africa,  of  the  Baltic,  of  the 
Mediterranean,  and  of  the  Atlantic, 
h'oreigners  have,  on  all  these  waters, 
"closed  pools" — that  is,  ship  conferences 
from  which  an  independent  American 
outsider  is  excluded  by  "rebates",  by 
"fighting  lines"  run  at  a  loss,  and  b\' 
every  other  unscru- 
pulous method  used 
in  cut-throat  trade. 
Anyone  wanting  de- 
tails of  this  cut- 
throat competi- 
tion for  Uncle 
Sam'  s 
traffic 
can 


I.UMUKR    CARRIf  KS 

Tacoma's 
Oddly  LMioujrh,  they  am 


Grain  \essels 
Loading  at 
Fort  Wil- 
liam. Ontario 
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obtain  them  by  writing  to  the  Federal 
Attorney's  Office,  New  York,  or  to  the 
Committee  on  Marine  in  Wasliington. 

How,  then,  is  Uncle  Sam  to  get  ships 
for  Panama?  How  is  he  to  build  up  a 
Merchant  Marine  of  his  own?  England 
has  done  it  in  iifty  years ;  Germany  in 
twenty  years ;  and  Japan  in  ten  years. 
Now,  how  can  Uncle  Sam  accomplish 
the  same  end  ? 

Canvass  the  subject  among  the   ship- 
builders of  America !     Half  want  a  sub- 
sidy :  half  don't :  and 
the  general  consensus 
of    opinion    may    be 
taken   as  a   suspicion 
that  if  subsidies 
were   granted, 
they    w  o  u  1  d 
,  „  go  to  the 

iw'\:  few  big: 


Loading  on 
Water-Front 
all  American  botto 


lows  instead  of  the  big  generality  of  little 
fellows,  and  so  would  not  increase  the 
merchant  fleet  by  more  than  a  few  ships. 
Some  of  the  highest  authorities  hold  that 
subsidies  would  be  unconstitutional  un- 
der the  American  Government.  What, 
then,  do  the  shipbuilders  want  ?  What  do 
they  think  would  build  up  an  American 
Merchant  Marine  ?  Just  what  Canada  did 
to  increase  trade  with  tiie  Mother  Coun- 
try. Just  what  the  United  States  did  in 
the  early  days  of  the  Republic,  when  she 
built  up  the  greatest  clipper  trade  in  the 
world — when  she  was  actually  selling 
ships  by  the  thousands  to  Europe,  so  that 
the  British  Board  of  Trade,  in  1854,  had 
a  Commission  to  consider  the  decline  of 
British  Yards.  Shipbuilders  and  navi- 
gators want  just  one  thing  to  re-estab- 
lish an  American  Merchant  Marine ; 
they  want  a  preferential  tariff — a  reduc- 
tion, say,  of  ten  per  cent — on  all  goods 
coming  to  the  United  States  in  American 
ships.  This  is  not  subsidy.  It  is  not  a 
new  form  of  "pork  barrel"  graft.  It  is 
not  increased  tariiif.  It  is  not  a  burden 
on  anyone.  It  is  a  decreased  tariff  to 
build  up  an  American  industry  for 
American  workers.  And  that  it  would 
have  such  results,  there  can  be  little  doubt. 


"What  Ik  India  and  Egypt  Produce  as  Much  Cot 
•  TON  as  the  South?" 


European 

Cotton 

Steamer 

Loading  at  a 

Mobile  Wharf 
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Eroni  tlie  time  of  preferential  InrilTs  in 
tlie  early  days  of  Ihe  country,  the  .\nieri- 
can  Marine  doubknl,  trebled,  quailrupied 
— till  American  shiiis  were  carryini;-  not 
nine  per  cent  minus  of  United  States 
commerce,  but  ninety-one  per  cent  jilus. 

But  right  there,  you  involve  your- 
self in  one  of  the  hundred  snarls  that 
entangle  Uncle  Sam's  clumsy  feel 
in    seaweed    every    time    he 
blunders  into  the   subject 
of  a  Merchant  Marine. 
Granted   that   a   tariff 
reduction     on     tjoods 
coming  into  the 
United    States    would 
build  up  an  American 
Marine.     (There   is 
seldom    any    difficulty 
getting   a   cargo   out- 
bound.    The  entire 
trouble    is    to    get    a 
cargo   inbound- — 
European  goods 
away  fro  m  those 
rival    and    cheaper 
European    ships, 
destined      for 
United  States 
ports.)     Granted 
that  a  lower  tariff 
on    goods     sent     in 
United    States    ships 
would  turn  the  trick. 
That    is    the    way 
Cromwell     first    built 
up   England's   Marine 
in     the     sixteen-hun- 
dreds,  and  stole  com- 
mercial   supremacy 
from   the   Dutch   and 
the  Spanish.    Grantei 
that   this   lower  tariff 
on    goods    in    United 
States     ships     would 
turn   the   trie  k — 
haven't     we     twenty- 
two  different  Naviga- 
tion Treaties  for 
reciprocal  treatment 
from  twenty-two  dif- 
ferent   seagoing 
nations? 

"  Y  e  s,"  say  the 
lower  tariff  advocates, 
of  whom  Lewis 
Nixon   and   Governor 


A  "Windjammer"  in  Dock 
A  foreign  vessel  loadintr  cargo  at  a  Tacouia 


Sulzcr  are  chief,  "we  have,  but  in  each 
of  those  Treaties  is  a  clau.se  permitting 
abrogation  on  due  notice.  Out  of  forty- 
two  Marine  Treaties,  we  have  already 
abrogated  twenty  without  smashing  iri- 
ternational  relations.  Abrogate !  The 
term  of  two  or  three  of  those  Treaties 
expires  this  very  year." 

Ikit,  if  you  abrogate,  won't  they 
strike  back?  Won't  they  grant 
reference  to  goods  com- 
ing to  them  from 
America  in  their  own 
foreign  ships?"  As  a 
matter  of  fact,  they 
do  grant  preference 
to  their  own  ships  in 
various  subterranean 
ways  —  naval  reserve 
fees,  mail  subsidies, 
admiralty  subventions 
— that  circumvent 
reciprocal  Navigation 
Treaties.  "  Won't 
they  hit  back  ?" 
To  this,  the  lower 
tariff  advocates  an- 
swer— "How  can 
they  hit  back?  We 
feed  Euro]5e.  We 
feed  England." 
Right  there — note  the 
point !  Conditions  are 
not  the  same  today  as 
a  century  ago,  when 
the  Republic  built  up 
her  Marine  by  prefer- 
ence tariffs.  Then, 
Europe  needed  our 
food.  Does  she  today  ? 
In  three  years,  Can- 
ada will  be  exporting 
more  grain  and  flour 
to  Europe  than  the 
United  States 
does.  As  to  meat, 
the  United  States  is 
today  importing  meat. 
England  must  depend 
upon  Australia  and 
.\rgentina.  As  to  cot- 
ton, we  think  that  she 
could  not  do  without 
our  cotton.  The 
dearth  today  would 
close  up  Manchester : 
but  how  about  tomor- 


vhpat  warehouse.     These  warehouses 

i^xtend  for  one  solid  mile  along  the 

Tacoma  water-front. 
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row  ?  What  if  India  and  Egypt  produce 
as  much  cotton  as  the  South?  There  is 
the  danger.  A  century  ago,  Europe 
could  not  get  along  without  us.     Today, 


she  might 
it  comes 
to      a 


If 


Th, 


.Along  the  Wharvk.s  at  New 
Orleans 
lumber  on  the  flat  cars  is  carried  to  the 
vessels  by  means  of  bareos. 


possibility     that     the     boomerang 
may   hit   back,   the   hit-back   would 
also  be   against  manufactures; 
American  manufactures — sewing  ma- 
chines,     farm     implements,     steel  — 
already  run  the  gauntlet  of  European 
tariffs    and    beat    the    local    product 
jnirely  on  merit. 

And  that  is  not  the  only  snarl  that 
entangles  Uncle  Sam's  unwary  feet, 
when  he  goes  a-seafaring.  There  is 
another  aspect  to  that  question  of  the 
cost  of  labor,  which  only  a  resident  of 
the  Pacific  Coast  appreciates.  On  the 
Atlantic,  it  is  one  white  man  against 
another  white  man :  the  $10  a  month 
Frenchman,  or  the  $15  Norwegian,  or 
the  $18  Englishman,  against  the  $25 
and  $35  American ;  and  the  higher- 
priced  man  with  such  mechanical 
devices  as  we  have  for  grain,  coal,  oil. 
and  ore,  may  be  made  to  yield  the 
better  work  to  compensate  his  price. 
But  on  the  Pacific,  it  is  a  $45  or  $50 
white  man   against   an  $8  or  $11    a 


month  most  efficient  little  brown  man. 
Man  against  man,  under  stress,  the  white 
could  outwork  and  overstay  the  brown ; 
but  man  against  man,  the  big  white  eats 
three  times  the  food  of  the  little  brown; 
and  they  aren't  working  under  stress; 
and  there  aren't  enough  white  men  for 
the    work;    and    there    are    more    little 

brown  men  than  there  is  work. 

^       The   white  man   is  not  fighting   for 

supremacy  on  the  Pacific.     He  is  so 

dead  sure  he  has  it,  that  he  doesn't 

think  he  needs  to  fight.   Whereas, 


"On  Mobile  Bay" 
Where  rail  and  water  meet  in   hand- 
liny  the  world's  commerce. 


s:^^-^ 


"Long  John"  at  the  Tiller 
A  farMiliar  type  on  sailinR  vessels. 
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tlic  litllc  l)io\\ii  mail  is  fis^htiiii,'  for  su- 
lirt'tiiacy  mi  llic  I'acific,  <:oniiiicrcial  as 
well  as  military :  and  he  is  dead  sure  he 
is  going-  to  figiit  till  he  gets  it,  if  he  has 
to  die  fighting-.  He  already  monopolizes 
a  very  large  share  of  the  carrying  trafific 
on  the  Pacific,  seventy  per  cent  of  it  not 
only  to  Cliina,  Japan,  and  the  North 
American  coast,  but  to  South  America  as 
well.  Japanese  ships  to  South  America 
today  outclass,  outsail,  and  outtrade 
American  ships — even  American-owned 
ships  under  foreign  flags.  Apropos  of 
the  little  brown  brother  on  the  Pacific,  in 
San  Diego  last  fall,  a  Japanese  war  vessel 
anchored.  It  was  given  out  that  in  sor- 
row for  the  Emperor's  death,  the  ad- 
miral had  tried  to  suicide  and  that  the 
ship  w-ould  have  to  lie  at  anchor  till 
a  new  commander  could  come.  During 
the  weeks  that  the  ship  lay  at  anchor, 
the  little  brow-n  brothers  wandered  over 
the  harbor.  There  is  not  an  inch  of  it, 
they  did  not  chart.  Last  April,  in  A'an- 
couver.  a  member  of  Parliament  stated 
publicly  that  he  had  caught  his  cook,  who 
was  a  little  brown  brother,  doing  the 
same  thing.  Japan  will  have  more  new 
vessels,  more  of  a  Merchant  Marine,  to 
pass  through  Panama  Canal,  than  the 
United    States   will;  and   she   only 

began  building  up 
her    Marine    in 
1900,     which 
shows 
what  can 
be  done. 
Look 
at   that 
fact  and 
take 


tcr,  Japanese  merclianlnicn  wniilil  have 
leased  a  harbor  in  southern  California, 
and  another  in  Nicaragua,  if  the  United 
States  had  not  protested.  They  wanted 
the  first  harbor  for  coal,  and  the  second 
— I  think  it  was  for  fish. 

And  this  is  not  the  only  snarl  for 
Uncle  Sam's  landlubber  feet  when  he 
gets  tangled  up  in  the  great  god  Nep- 
tune's hair.  Uncle  Sam  of  striped 
trousers,  prunella  gaiters,  cocked  hat. 
and  little  goatee  never  was  strong  on 
classics;  but  this  business  of  Ne])tuneand 
Mermaid  hair!  How  many  feet  Uncle 
Sam  has  anyway,  when  he  gets  to 
floundering  in  a  Merchant  Marine ! 
Read  the  record  of  the  decline  of  the 
American  Merchant  Marine  since  181cS. 
and  you  would  call  it  comic  opera,  circus- 
clown  antics,  a  joke,  a  caricature,  if  it 
were  not  grim  tragedy. 

Here's  another  flounder !  Lest  I  be 
accused  of  misstatement.  I  quote ! 

Says  Admiral  Bowles  of  the  great 
Fore  River,  Massachusetts.  Shipbuild- 
ing Plant : 

"Considering  the  relative  cost  of  build- 
ing vessels  in  the  United  States  and  Eng- 
land today,  the  first  element  which  en- 
ters into  it  is  the  cost  of  the  material. 
The  current  price   for  steel   ship  plates 
in  England  today  is  between  $26  and  $2" 
a  ton.     The  price  in  the  United  States 
for  ship  plates  today  is  practically  $40  a 
ton.    The  cost  of  a  cargo  vessel  in  this 
country  is  $275,000.  while  in  Eng- 
land   the    same    vessel    costs    onlv 
$214,000." 

Says  the  Merchant  Marine  Com- 
mission of  1906:  "Our  United 
States   steel    mills   have   sold    steel 

FOREIGN  FREIGHTERS  IN 
"Foreigners  carryinE  Uncle  Sam's  trade  convev 
well  as  various  manufactured  articles,  to  their  own 
markt-ts.  where  the  profits  of  reselling  are  won 
by  the  foreien  market." 
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plate  for  ships  abroad  at  $24  a  ton,  or 
$22  tidewater.  Tliey  cliarge  the  Ameri- 
can Shipbuilding  Company  $32  a  ton." 

Do  you  see  Uncle  Sam  pull  his  hair — 
ilod-gast  it?  Here's  steel,  a  highly  pro- 
tected home  industry,  that  would  mul- 
tiply its  output  a  hundredfold,  if  we  had 
a  Merchant  Marine — here's  steel  charg- 
ing low  prices  for  foreign  ships,  high 
prices  for  home  ships  ! 

Stand  back  now  from  the  whole  sub- 
ject !  You  have  been  so  close  that  you 
could  not  see  the  woods  for  the  trees! 
What's  the  difference  between  Uncle 
Sam  and  John  Bull  in  the  treatment  of 
a  Merchant  Marine? 

Uncle  Sam  doesn't  pay  any  attention 
whatever  to  a  Merchant  Marine  till  his 
feet  are  all  tangled  up.  John  Bull  sees 
that  he  doesn't  get  his  feet  into  a  snarl. 

Uncle  Sam  lets  things  go  all  wrong. 
Then,  he  sets  about  righting  wrong  re- 
sults. John  Bull  takes  hold  at  the  other 
end.  He  sees  that  things  don't  go  smish- 
smash  to  wrong.  Then,  he  hasn't  to  set 
'em  to  right.  Since  1854,  when  marine 
matters  were  taken  out  of  the  hands  of 
the  House  of  Commons  and  put  under 
the  Board  of  Trade,  England  lias  had  her 
Merchant  Marine  under  the  manage- 
ment of  experts. 

Our  management  of  marine  affairs  is' 
haphazard :  and  Devil  take  the  hind- 
most!  (In  the  ca.se  of  the  Merchant 
Marine,  we  happen  to  be  the  hind- 
most. )  England's  j\Iarine  Policy  is 
the  studied  result  of  four  hundred  years' 
experience.  As  an  example,  take  the 
case  of  boys'  training  ships  for  the 
British  Marine ! 

If  the  Merchant  Marine  is  such 


a  good  thino-  for  adventurous  spirits  in 
the  world  of  brawn  and  brain,  why  doesn't 
the  American  boy  go  into  it  ?  Long 
ago,  American  boys — boys  of  Salem  and 
Boston — ran  away  from  home  to  join  the 
clipper  trade  that  scoured  the  seas.  And 
this  clipper  trade  built  up  the  fortunes 
of  Boston,  and  incidentally  captured  Pa- 
cific trade.  Why  don't  they  do  it  today  ? 
Do  you  know  that  for  forty  years 
American  ships  have  had  to  depend  on 
naturalized  Swedes  and  Norwegians  for 
sailors?  Do  you  know  that  that  supply 
is  today  totally  exhausted  ?  Today,  the 
American  ship  is  depending  for  sailors 
on — what?  On  the  footless  untrained 
landlubber  of  the  Balkans.  The  Ameri- 
can boy  is  not  going  to  sea.  Why  ?  You 
can  explain  your  head  oft'  about  the  old 
clipper  scouring  the  seas  of  the  globe- 
giving  a  bird-6f-passage  view  of  life  to 
the  Wanderlust  in  the  boy.  You  can 
explain  how  the  modern  liner  plies  mo- 
notonously from  one  port  to  another 
port,  and  back  again — a  sameness  of 
which  the  boy  tires ;  how  there  is  more 
variety  in  factory  and  motor  work  for 
the  country  youngster  going  from  home 
in  quest  of  adventure.  The  fact  remains 
that,  after  the  first  glamour  has  worn 
oft',  wages  is  the  factor  that  will  de- 
termine whether  a  boy  remains  on  sea 
or  land.  I  know  of  dozens  of  factories 
in  New  England  where  the  month's 
wages  do  not  exceed  $36  or  $45.  De- 
duct $15  and  $20  for  board  or  keep  and 
there  is  left  $21  or  $25  net.  On 
the  Atlantic,  the  boy  could  get  from 
$25  to  $35  and  his  board ;  on  the 
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Pacific,  as  high  as  from  $45  to  $50  and 
his  board.  Why,  then,  does  the  American 
boy  not  go  to  sea?  At  lower  wages,  the 
English  boy  does.  On  the  Mississippi, 
on  lines  owned  by  the  Pittsburgh  Steel 
people,  and  on  the  Great  Lakes,  there  is 
no  scarcity  of  American  sailors.  Why 
is  there  on  the  Atlantic?  Please  take 
the  facts  in,  and  ponder  them !  Workers 
will  tell  you  frankly  that  it  is  because 
traffic  is  so  great  on  the  Lakes, 
that  there  is  a  chance  for 
promotion.     The    Pittsburgh 


the  training  ships.  Acceptance  is  made 
an  honor.  Uniforms,  brass  bands,  public 
functions,  all  the  fuss  and  furbelows, 
which  Americans  despise  but  which  all 
Europeans  worship,  throw  a  glamour  of 
distinction  round  the  training-school 
ships.  The  boys  of  the  English  ships 
give  concerts  at  the  seaport  towns.  Roy- 
alty chucks  them  under  the  chin.  Gradu- 
ation is  to  these  boys  what  "commence- 
ment" is  to  the  average  young  American 
going  from  the  small  town 
high    school    to 


Line  has  a  regular 
ing  course  for  engi- 
neers —  a    high 
school  on 
the   water 
to  grad- 
u  a  t  e 


tram 


JAPANESE   LINER   SHINYO  MARU  LOADING  COAL  AT  SAN   FRANCISCO   PIER 
"The  little  brown  ni.in  Is  tishtlne  for  supremacy  on  the  Pacific,  commercial  as  well  as  military." 


able,  competent  men.  On  the  ocean, 
traffic  under  the  American  flag  is  so 
small,  about  ten  ships  all  told,  that  there 
is  little  or  no  chance  for  promotion,  ex- 
cept promotion  to  foreign  fleets  at  low 
wages.  The  Seamen's  Union  purposes 
remedying  these  conditions  by  forcing 
wages  higher,  and  by  a  cast-iron  appren- 
tice system,  requiring  three  or  four 
years'  training  before  a  seaman  gets  his 
card. 

How  does  England  solve  it  all?  By 
the  very  opposite  of  Uncle  Sam's  hap- 
hazard ways.  There  is  a  training  school 
of  British  ships  for  boys  on  the  sea,  the 
same  as  the  high  schools  for  our  boys 
on  land.  When  the  Wanderlust  comes, 
England  does  not  permit  her  young 
would-be  Robinson  Crusoes  to  drift  off 
to  police  courts  and  trampdom.  The  par- 
ents send  their  names  in  for  a  place  on 


seek  his  fortune  in  the  overcrowded 
professions.  Only,  in  the  case  of  the 
English  lad,  he  is  given  a  card,  or  cer- 
tificate, which  admits  him  at  once  in 
good  standing  and  certain  wages  to  the 
Navy,  or  the  Merchant  Fleet.  More 
than  six  thousand  boys  a  year  graduate 
from  these  school  ships.  Multiply  six 
thousand  by  twenty  years ;  and  you  see 
how  England  has  a  continual  and  certain 
supply  of  able  seamen,  loyal  as  Masons 
to  their  craft.  To  these  boys  is  granted 
a  naval  reserve  fee  of  from  $15  to  $50  a 
year — provided,  of  course,  they  remain 
loyal  to  the  British  Marine. 

We  have  endowed  professional,  tech- 
nical, and  agricultural  schools  almost  to 
surfeit  in  the  LInited  States ;  and  are 
emitting  whole  bookfuls  of  lamentations 
and  cat-choruses  of  wails  that  the  "grad" 

^Continued  on  paee  lS(h 


NEAR-DOOMED    CITIES 

By 
GEORGE    H.    GUSHING 


TII1'".RR  is  a  hole  under  Scran- 
ton,  Pennsylvania,  one-seventh 
bigger  than  the  American 
excavation  for  the  Panama 
Canal.  It  is  somewhat  greater 
than  iho  American  and  French  excava- 
tions on  the  Isthmus  combined. 
This  hole  at  Scranton  isn't 
an  open  cut  into  which  the  sun 
shines,  through  which  trains 
run,  and  into  which,  some  day, 
water  will  be  turned  to  make  a 
highway  of  commerce.  It  is 
merely  a  great  subterranean 
cavern  from  which  anthracite 
coal  has  been  taken. 

Over  this  vast  hole  is  a  thin  * 
covering   of    earth,    shale,    and 
stone,  ranging  from  a  few  feet 


Id  a  few  hundred  feet  in  thickness. 
L'pon  this  shell  has  been  established  the 
great,  beautiful  city  of  more  than  two 
hundred  thousand  people  and — this  city 
is  likely  at  almost  any  time  to  settle  into 
that  h()k'.  That  is  what  makes  Scranton 
nervous. 


No  longer  the  nnvipaper  editor  or  the  maga- 
zine writer  strikes  out  with  a   blind  enthusiasm 
at  multiform  evils.    Instead  he  offers  constructive 
criticism.      Prevention    is    the    wntclnvord    of 
the  hour.      First,   we  had  preventive  surgery; 
now  we  have  preventive  engineering.      So  when 
Mr.  Cushing  tells  us  of  the  great  danger  that 
threatens  Scranton  and  a  doxen  other  coal-mine 
cities,   he  has  not  delayed  his  zuarning  till  the 
eleventh  hour.      His  urgent  and  vivid  picturing 
of  the  inevitable  consequences  of  neglecting  this 
serious  situation  brings  home  to  all  those 
vitally  concerned,  the  necessity  of  taking 
prompt  and adecjuate  action  to  safeguard 
their  interests. — Editor's  Note. 
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Rome  has  its  catacombs  with  their 
walled  niches  and  their  walled  avenues. 
However,  they  are  reinforced  with  stout 
masonry.  Paris  has  its  sewers  with  their 
main  arteries  and  their  branches ;  these, 
too,  are  walled.  Scranton  has  a  subter- 
ranean passage  greater  than  either  but 
— there  are  no  walls  of  masonry ;  only  a 
few  chipping  pillars  of  coal,  which  may 
crumble  and  let  everything  collapse. 

There  is  no  need,  really,  to  multiply 
examples  or  to  compound  comparison. 
The  simple  fact  is  that  the  anthracite 
companies,  in  seventy-two  years,  have 
dug  a  great  hole,  and  Scranton  is  likely 
to  fall  into  it.  If  that  ended  the  matter, 
it  would  be  easy  to  say:  "Let  Scranton 
fight  her  own  figlit  with  the  mine  own- 
ers ;  we  are  busy  with  other  matters." 

But  that  doesn't  end  it.  In  going  after 
coal — bituminous  as  well  as  anthracite — 
we  have  developed  a  race  of  busy  moles. 
Every  year  these  coal  diggers  make  a 
hole  under  the  surface  of  the  earth  more 
than  two  and  a  half  times  the  size  of 
that  under  Scranton  and  more  than  three 
and  a  quarter  times  that  of  the  whole 
Panama  Canal  excavation.  As  the  result 
of  coal  mining  from  the  beginning — in 
18H — the  hole  under  the  Nation  is  six- 
teen and  a  half  times  that  made  for  the 
Panama  Canal. 

Resting  insecurely  on  the  shell  of  earth 
above  these  holes  and  till  recently  un- 
aware of  any  danger  are  dozens  of  cities 
and  hundreds  of  villages.  In  the  an- 
thracite field  are  Wilkes-Barre,  Pittston, 


Pottsville,  and  the  like ;  in  the  bituminous 
field  one  might  mention  Fairmont,  West 
Virginia,  and  Springfield,  Illinois.  Even 
a  part  of  Pittsburgh  is  in  the  same  un- 
enviable position. 

A  curious  situation  and  a  mighty  con- 
troversy are  growing  out  of  this.  We 
need  and  must  have  the  coal;  also,  we 
need  and  must  have  the  cities.  To  take 
the  coal  withdraws  the  support  from  the 
surface  and,  if  that  subsides  or  caves  in, 
the  city  is  destroyed.  To  remove  the  coal 
and  still  save  the  city  demands  that  some- 
thing be  put  into  the  hole  to  take,  in  part, 
the  place  which  the  coal  occupied.  That 
costs  money  which,  so  far,  neither  the 
city  nor  the  coal  company  has  consented 
to  pay.  The  fight  of  each  to  make  the 
other  pay  has  already  involved  the  Gov- 
ernor and  the  Legislature  of  Pennsyl- 
vania. Before  we  are  through  with  it,  it 
will  involve  the  Governor  and  the  Legis- 
lature of  every  coal-producing  State. 

Since  Scranton  is  the  point  where  the 
contest  originated  in  its  present  form, 
we  will  start  there.  It  is  an  old  city — it 
was  there  before  we  knew  that  anthracite 
would  burn — and  it  has  grown  beautiful 
w  i  t  h 
a  g  e. 
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center 
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of      it      is      relatively 
flat,    lying    along-    both 
banks     of     the     Lacka- 
wanna River.     In  the  sub 
urbs,  it  is  built  on   ro 
ground.     Its     latera 
boundary    lines 
are   those   of  the 
valley,     east     and 
west  mountains 
rising    precipi- 
tately just  beyond 
the     city     limits. 
From   mountain 
to     mountain     is 
about   five  miles ; 
the    city    extends 
up  and  down  the 
valley   about    five 
miles. 

Grif- 


William 
fith,  the  e  n  g  i- 
neer  and  geol- 
ogist, says  of  the 
coal  measures  or 
veins  under  the 
city: 

"The  central  part  of  the  city  is  over 
the  center  of  the  coal  basin,  while  the 
margin  of  the  basin  on  the  east  and  west 
mountains  nearly  coincides  with  the  city 
lines  along  those  hills.  The  floor  of  this 
coal  basin  comes  to  the  surface  on  the 
mountain  sides  east  of  Roaring  Brook 
and,  dipping  down  under  the  surface  in 
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William  Griffith.   Mining  Enginefr  and 

Geologist 

With  Eli  T.  Connfr,  ho  was  appointed  by  tho  Advisory 

Committee  to  the  City  of   Scranton  to  invnstiffatc 

the   risks    to  which    the  city    is    exposed   by 

the  extensive  mining  work   beinu 

prosecuted   beneath  it. 


above  the 
under  the 
known  by 


"The  Scarcity  of  Coal  Demands 

That  Even  the  Supporting  Pillars 

Be    Hewn    Down   and  Shipped   to 

Market" 


the  form  of  a  deep  trough. 
])asses  under  the  city  at  a 
depth    of   several    hundred 
feet  and  again  reaches  the 
surface  on  the  flanks  of 
the  west  mountain." 
The  city  lies  in 
the     form     of     a 
trough ;    the    coal 
veins    lie    in     the 
form  of  a  trough. 
The  center  of  the 
ci^y     lies     imme- 
diately above  the 
center  of  the  coal. 
.■\t  points  separat- 
ed only  by  a  few 
hundred     feet    of 
dirt,    shale,    and 
stone,  the  city  and 
the  coal  veins 
reach  their  great- 
est value.     Under 
Scranton    are 
eleven     veins     or 
layers  of  coal,  one 
of    these,    four    pass 
city.     One    of    them, 


other ; 
entire 
various 


local  names,  is  sup- 
posed to  be  an  extension  if  the  Mam- 
moth Vein,  which  at  other  points  is  fifty 
feet  thick  but  which,  here,  is  thinned 
down  to  from  fifteen  to  twenty-five  feet 
thick. 
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All  of  these  veins  are  in  what  is  known 
as  the  northern  or  Wyoming  field.  It 
was  there  that  .anthracite  was  first  mined. 
It  is  that  field  which  has  borne  for 
seventy-two  recorded  years  the  principal 
burden  of  anthracite  production.  Age 
has  put  the  stamp  of  approval  upon  the 
coal ;  Scranton  anthracite  is  the  standard 
of  excellence. 

From  1841,  when  records  were  first 
kept,  until  the  close  of  1912,  there  had 
been  mined,  from  under  the  city  of 
Scranton,  more  than  175,000,000  tons  of 
anthracite  coal.  This  has  been  the  work 
of  twenty-seven  collieries.  In  taking  out 
this  coal  and  the  rock  and  slate  which 
went  with  it,  there  has  been  made  an 
excavation  under  Scranton  of  about  200,- 
000.000  cubic  yards.  In  digging  Panama 
Canal,  the  Government  excavated  only 
about  175,000,000  cubic  yards.  There  is, 
therefore,  under  Scranton,  a  great  hole 
which  is,  by  25,000,000  cubic  yards, 
greater  than  the  "big  ditch".  Into  this 
hole,  the  city  of  Scranton  is  likely  to 
slide  as  the  earth  slides,  from  time  to 
time,  into  Culebra  Cut. 

It  isn't  merely  this  great  hole  which 
yawns  to  engulf  Scranton  that  causes  so 


much  worry ;  the  danger  lies  in  what  the 
mining  companies  have  done  and 
threaten  to  do.  Those  four  veins  of  coal 
lie  one  above  another,  separated  by  thin 
strata  of  earth  and  stone.  The  whole 
resembles  a  layer  cake ;  the  coal  is  the 
cake  and  the  earth  and  stone  the  icing. 
Two-thirds  of  the  coal  has  been  mined 
out ;  one-third  is  left,  as  "pillars"  to  sup- 
port the  roof.  That  is,  two-thirds  of  the 
cake  has  been  taken  out,  leaving  one- 
third  to  support  the  icing.  If  these  pillars 
had  been  left,  one  immediately  above  the 
other,  there  would  be  no  great  danger. 
But  they  were  not.  Sometimes — indeed 
often  in  some  mines — the  pillar  in  one 
vein  rests  upon  a  layer  of  earth  and 
stone,  below  which  is  a  huge  hole  in  the 
ground.  When  the  weight  of  three  hun- 
dred feet  of  overburden  and  the  added 
weight  of  a  great  building  press  down 
upon  that  pillar,  the  result  is  easily 
guessed.  The  whole  mass  breaks  through 
the  thin  footing  and  the  surface  has 
caved  in. 

But  that  isn't  all.  The  floors  and  roofs 
of  those  subterranean  caves  were  lined 
with  coal,  which  former  mine  owners  did 
not   take   the   trouble   to   extract.     This 
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coal  is  about  all  there  is  left  in  some 
mines  and  it  is  being-  worked  out.  This 
weakens  the  support  of  the  roof :  it  sub- 
tracts from  the  resistance  to  the  settling 
of  the  roof. 

Also,  the  scarcity  of  coal  demands  that 
even  the  supporting  "pillars"  be  hewn 
down  and  shipped  to  market.  The 
anthracite  companies  are  about  ready  to 
begin  attacking  those  pillars,  which  will 
leave  no  support  for  the  roof  at  all. 
Those  gone,  there  will  be  nothing  be- 
tween beautiful  and  powerful  Scranton 
and  a  quick  or  gradual  slide  into  the 
great  hole. 

Scranton  has  known  this  danger  for 
years,  but  put  oiT  from  time  to  time  any 
organized  attempt  to  cope  with  so  tick- 
lish a  situation.  One  big  hotel  saw  the 
menace  long  enough  ago  to  buy  from  the 
coal  companies  all  the  coal  immediately 
under  its  foundation.  The  county  was 
not  so  foresighted.  The  coal  was  mined 
out  from  under  the  courthouse — so  I  am 
told — and  that  structure  now  rests,  in 
main  part,  upon  steel  stilts  or  steel 
columns,  which  support  both  the  three 
hundred  feet  of  overburden  and  the 
courthouse. 

Organized  elYort  did  not  take  form 
until  the  municipality  awoke  one  morn- 
ing to  find  that  one  of  its  magnificent 
public  schools  had  cracked  from  founda- 
tion to  roof  with  imminent  danger  that 
one-half  of  it  would  topple  to  the  ground. 
William  Griffith  and  Eli  T.  'Conner 
found,  on  investigation,  that  the  coal  had 
been  taken  out  from  under  one-half  of 
the  school,  but  had  been  left  undisturbed 
under  the  other  half.  The  surface  began 
to  subside  over  the  point  where  the  coal 
had  been  taken  out  and  consequently 
half  of  the  foundation  and  building  began 
to  go  down  with  it.  So  soon  as  this 
near-calamity  occurred,  the  Hon.  J.  B. 
Dimmick,  ]\Iayor,  appointed  a  commis- 
sion of  experts  to  act  for  the  city.  This 
commission  or  advisory  board — John 
Hays  Hammond,  D.  W.  Brunton,  R.  A. 
F.  Penrose,  Jr.,  Louis  B.  Stilwell,  and 
W.  A.  Lathrop— appointed  Air.  Griffith 
and  Mr.  Conner  to  act.  Their  first  .start- 
ling discovery  was  that  which  has  just 
been  related.  Scarcely  less  alarming  was 
1    their  second  disclosure. 

Immediately  adjoining  the  school 
building   was   a   wide   area   from   under 


which  the  coal  had  been  mined.  Little 
by  little,  this  entire  area  had  settled  until 
the  total  surface  subsidence  amounted  to 
some  two  to  two  and  a  half  feet.  On 
the  surface  of  this  section  were  houses, 
factories,  store  buildings,  and  streets 
with  their  sewers,  their  gas  pipes,  and 
their  electric  light  wires.  So  gradual 
had  been  the  change  that  there  was  not  a 
single  surface  indication  of  it.  Here  and 
there,  to  be  sure,  a  house  door  or  window 
would  stick  ;  at  other  points  the  curbing 
was  thrown  slightly  olit  of  line,  while 
some  few  streets  showed  a  brick  out  of 
place.  These  were  the  only  marks  which 
told  the  trained  eye,  that  a  district  of  a 
great  city  was  settling  into  an  opening 
which  once  was  a  coal  mine.  Mr.  Grif- 
fith, while  in  my  office  the  other  day, 
illustrated  how  this  could  happen : 

"You  let  a  brick  settle  into  a  bed  of 
mortar;  all  parts  go  down  equally  and 
nothing  on  the  surface  is  disturbed. 
Support  one  end  and  let  the  other  end 
go  down  ;  then  the  trouble  begins ;  that 
is  wdiat  happened  at  the  school." 

It  is  not  always  that  the  surface  sub- 
sides so  gently  and  considerately.  What 
the  man  on  the  outside  calls  a  surface 
subsidence  or  cave-in,  the  man  in  the 
mine  calls  a  "squeeze".  Below  ground 
is  where  one  sees  the  horrible  power  of 
it.  There  is  no  rush,  no  sudden  cat- 
aclysm. Instead,  there  is  a  silent,  slow, 
stealthy  movement  of  millions  upon  mil- 
lions of  tons  of  earth  and  stone.  The 
pillars  of  coal  left  standing  begin  to 
chip  and  crack.  The  rock  roof  overhead 
is  rent  for  yards  by  ugly  scars  and  begins 
to  bulge.  The  stout  timbers  begin  to 
bend  and  chip  on  the  edges.  Steadily  and 
stealthily  the  "squeeze"  continues,  until 
the  coal  pillar  is  ground  to  powder,  the 
rock  is  rent  asunder,  and  the  stout  tim- 
bers snap  like  reeds.  The  earth  comes 
quietly  down  to  fill  the  hole  and  those 
who  look  on  from  above,  say  that  the 
surface  has  caved. 

Not  because  of  what  actually  does 
happen  but  because  of  what  is  likely  to 
happen,  the  residents  of  Scranton  are 
not  able  to  sleep  comfortably  of  nights. 
The  householder  never  knows  when  the 
coal  has  been  taken  from  under  his  house 
and  garden;  and  even  should  he  know 
that  much,  he  can  never  know  whether 
he   may   sleep   soundly,   or   whether   the 
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cliimiK'V  will  come  lunihlinsj  in  upon  his 
1)0(1  licforc  sunrise.  It  is  this  siis]3cnse 
which  lias  driven  Scranton  pcojilo  to  in- 
tensiticd  action.  It  is  anticiiiation  of 
some  such  unhappy  future  which  is 
spreading-  a  fever  of  fear  into  every  dis- 
trict inside  and  outside  the  anthracite  coal 
field,  where  the  city  has  been  built 
above  a  coal  vein. 

Their     inia,i;inations     once 
fastened   ujion   this   subject. 
the  people  of  Scranton  be- 
gan to  "see  things".    They 
saw      schoolhouses      fillet 
with    children    falling-    in- 
stantly to  ruin.     They  saw 
the     center     of     the     city 
shaken     down     as    by    an 
earthquake.     They  saw  pri- 
vate    homes     ruined.       Ga 
vanized    into    action    by    their 
own    mind    pictures,    an    ex- 
cited people  began  to  dis- 
cuss   seriously    what 
might  be  done. 

Such  great  busi- 
ness organizations  as 
the  Delaware,  Lacka- 
wanna &  Western 
Coal  Company,  also 
the  Delaware  &  Hud- 
son Coal  Company, 
and  the  Lehigh  Val- 
ley Coal  Company 
had  to  be  dealt  with. 
At  first,  they  were  disposed  to  stand  rig- 
idly u]3on  their  legal  rights  in  the  matter. 
An  unbiased  and  impartial  statement  of 
their  position  would  be  about  as  fol- 
lows: 

"Scranton  people  knew,  when  they 
built  over  a  coal  mine,  that  sooner  or 
later  the  underlying  coal  would  be  taken 
cut.  The  people  knew  that  the  surface 
would  subside  the  instant  the  coal  was 
gone.  They  knew  the  coal  companies 
bought  the  coal  free  from  any  obligation 
to  support  the  surface.  Possessed  of  all 
this  information  they  built  expensive 
structures  with  a  great  hole  in  the 
ground  as  part  of  their  foundation. 
Freed  originally  from  any  responsibility 
for  the  surface,  the  coal  companies  have 
no  desire  to  assume,  voluntarily,  liability 
for  the  m.istakes  of  others.  If  the  city 
wants  the  surface  supported,  let  the  city 
pay  the  expense." 


Eli  T. 
He  collaboratnd  with 
ton  inve 


When  it  became  evident  that  this  was 
no  mere  hysteria  ui)on  the  i)art  of  the 
people,  but  a  matter  which  had  taken 
deep  root  in  the  public  concern,  the  coal 
companies  made  another  suggestion,  to 
this  effect : 

"Any  owner  of  surface  property  may 
buy  the  coal  in  the  ground  and 
order   that    it   be    left    as   a 
sup])ort.       The     price     of 
sucli  coal  will  be  the  roy- 
alty   customarily    paid    in 
that     district  —  approxi- 
mately fifty  cents  a  ton." 
At  first  this  seemed  to 
bring  a  solution  ;  the  peo- 
ple   could    buy    the    un- 
mined   coal   and   save   the 
city.     That  is,  the  owner 
of  a  surface  improvement 
valued   at   $5,000   or   more 
could  aiiord  the  expense  to 
have  a  sure  foundation  un- 
der   his    building.      Reflec- 
tion proved  this  plan 
to  be  visionary.     Mr. 
Griffith    supplies    this 
illustration  : 

"L'lider  a  building 
which  cost  $6,000, 
the  mining  company 
is  working  a  five-foot 
vein  of  coal.  To 
leave  the  coal,  in  that 
vein,  in  the  ground 
would  cost  about  $L500.  However, 
further  down  is  a  ten-foot  vein.  This 
vein  will  be  developed  presently.  After 
having  paid  the  $L500  once  for  surface 
support,  the  property  owner  is  compelled 
to  pay  $3,000  to  the  same  end.  Also, 
below  the  ten-foot  vein  are  two  others 
varying  in  thickness  from  four  to  eight 
feet.  This  coal  would  have  to  be 
bought  to  make  the  previous  purchases 
good.  In  the  end,  the  owner  of  the 
surface  building  would  pay  a  couple  of 
times  the  value  of  that  building  merely  i 
to  keep  a  foundation  under  it.  This  does 
not  apply,  naturally,  to  more  expensive 
property."  j 

With  that  means  of  relief  proved  im-  I 
practical,    confusion    among    the    people  ' 
became  worse.     This  was  especially  the 
case  when  the  report  of  Messrs.  Griffith 
and  Conner  showed  that  existing  pillars, 

( Coniimted  on  page  7SS) 


Conner 

Mr.  Griffith  in  the  Scran 
stipntions. 


CEDARS  OF 
LEBANON 

TTHE  cedars  of  Leb- 
*■    anon,   in   Northern 
Syria,    may    rightly    be 
regarded     as     the     most 
famous  and  sacred  trees  in 
the  world,  but  today  only 
a  few  remain.     There  is  a 
single     grove,     containing 
about  four  hundred   speci- 
mens, which  is  rigidly  pre- 
served.    Trees  of  all  ages 
and  sizes  are  to  be  found 
here,  some  tall  and  sym 
metrical; 
others,  gnarled 
and  knotted. 
Some  of  these 
latter    are    de- 
clared   by    ex- 
perts  to   be   a 
thousand  years 
old.     The    pa- 
triarch  of   this    little    forest 
has  a  trunk  measurement  of 
forty-seven   feet   in   circum- 
ference   and    a    height    of 
nearly  one  hundred  feet. 

The   wood   of  this   tree,   which   was 
used  by  Solomon  in  the  erection  of  his 
wonderful  temple,  has  a  sweet  odor,  is 
very  hard,  and  seldom   decays.     It  is 
interesting  to  note  that  the  American 
College  at  Beirut  has  adopted  a  cedar 
tree  as  the  symbol  of  the  college  and 
has  pictured  it  on  their  seal. 
J* 
BAKING    THE    ARMY'S 
BREAD 
DREAD,  baked  fresh  every  day,  has 
displaced  the  hardtack  of  army  life. 


A  Forest  Primeval 

The  f.imous  Cedars  of  Lebanon. 

The  strip  of  white  is  an  enclosins 

wall. 


The  Soldiers'  Daily  Bread 


once  daily 
the  menu. 


The 
army    no  w 
maintains  several 
schools    for    teach- 
ing   soldiers    how   to 
bake  bread.     These 
bakers    were     formerly 
paid    extra    money     for 
services  in  the  bakeshop, 
but    at    the    present    time 
they  are  members   of  the 
newly    organized    quarter- 
master's    corps.     Because 
they    are    supposed    to    do 
nothing    but    bake    bread 
they    draw    but    a    single 
wage. 

The  soldier 
not  only  has 
traveled  so  far 
from  the  hard- 
tack as  to  be 
free  from  it  in 
time  of  peace, 
nit  he  has  hot  bread 
regularly  now  under  all 
sorts  of  conditions.  When 
a  command  takes  to  the 
field  in  war  time,  a  portable 
bakery  goes  along  with  it, 
so  that  steaming  hot  bread, 
may  not  be  eliminated  from 
In  the  smaller  posts  the  job 
of  baking  is  not  hard,  but  in  the  large 
brigade  posts,  where  several  thousands 
of  rations  of  fresh  bread  must  be  baked 
daily,  the  task  is  anything  but  easy. 

Good  white  bread  contains  far  more 
nourishment  than  is  generally  realized, 
though  many  still  stick  to  the  coarser 
flours.  Times  have  changed.  As  one 
miller  puts  it :  "They  used  to  think  the 
man  who  made  the  least  shorts  was  the 
best  miller.  Now,  the  one  who  makes 
the  most  is  considered  the  best." 
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FRUIT  PRESERVING  BY 
PUMPING 

RESIDENT  of  Sawlellc,  California, 
has  obtained  a  patent  on  a  tliree- 
piece,  o  i  1- 
sealed,  rotary, 
vacuum,  and 
compression 
])u  m  p,  til  at 
can  he  utilized 
by  llie  house- 
wife in  jire- 
servin.L;"  fruit 
whole  a  n  d 
w  i  t  h  o  u  t 
sugar,  and  in 
shipping"  fruit 
a  n  d  other 
perishable 
supplies  with- 
o u t  ice  or 
other  refrig- 
eration. The  illustration  shows  the 
pump  with  a  motor  attachment.     Power 


Pump  fou  I  sk  in  I'ruit 
Prhserving 


can  1)0  quickly  applied  from  an  ordinary 
incandescent  light,  but  this  is  not  neces- 
sary, as  hand  ])o\ver  by  means  of  a  crank 
can  be  employed  with  good  results. 
Small  rubber  tubes  connected  with  the 
pump  are  attached  to  openings  of  the 
proper  size  in  the  lids  of  Mason  jars. 
'J'hese  have  previously  been  filled  with 
fruit,  which  needs  no  other  |)reparation 
than  se])aration  from  its  core  and  skin. 

After  a  vacuum  has  been  created  in  the 
cans  by  pumping,  a  gas  is  allowed  to 
rush  through  the  tubes  from  another  jar, 
set  for  the  pur|5ose,  into  the  cans  of  fruit. 
The  openings  in  the  can  lids,  which  are 
of  soft  metal,  are  then  ]Mnchcd  tightly, 
thereby  closing  them  to  air. 

The  inventor  claims  that  he  has  kejit 
fruit,  butter,  eggs,  and  other  articles  in 
a  perfectly  fresh  state  for  months. 

Attached  to  the  axle  of  a  freight  car 
loaded  with  fruit  and  well-sealed  against 
the  admission  of  air,  the  pump  will  main- 
tain so  near  a  vacuum,  that  fruit  can  be 
delivered  safely  across  the  continent. 


A  WRECK.  NOT  OF  A  TRAIN.  BUT  OF  AN  ENGINE 
This  articulated  compound  Mallut  locomotive-  plunged  over  a  twohundred-foot  embankment. 


I 


Reraiung  the  Giant 

This  type  of  locomotive 

is  the  largest  and  most 

powerful  ever  built. 


of  the  accident   was  not   learned.     The 

event  will  probably  take  its  place  among 

the  unsolved  mysteries  that  go  toward 

helping  to  make  up  the  romance  of 

railroading,  and  man,  regardless 

of    this    queer    accident,    will 

continue     to     manufacture 

'■ktm  mountaineers  of  steel. 


MONSTER  DERAILED 

A  MALLET  compound  locomotive 
^~*'  recently  plunged  headlong  down  a 
two-hundred  foof  embankment.  It  was 
one  of  those  huge  mountain  climbers 
that,  through  years  of  successful  usage 
in  both  freight  and  passenger  service, 
have  demonstrated  their  practic- 
ability. The  fireman  crawled  from 
the  engine  cab  with  slight  in- 
juries ;  the  engineer  was  killed ; 
all  passengers  escaped  injury,  the 
coaches  remaining  in  their  normal 
position — in  itself  a  remarkable 
occurrence.  At  a  point  about 
fifty  miles  east  of  Sacramento, 
while  moving  at  a  speed  of  per- 
haps twenty-five  miles  per 
hour,  the  engine  had  left  the 
rails.  The  difficulty  of  rerail- 
ing  a  locomotive  of  this  size 
and  in  this  position  can  hardly 
be  imagined.  The  wrecking 
crews  faced  an  unusual  problem 
but  in  two  weeks  they  had  the 
engine  back  upon  the  rails  aiK 
on  its  way  to  the  shops. 

To  ascertain  the  exact  cause  of 
the  derailment,  tests  were  made 
by  running  a  Mallet  compound  at 
a  high  speed  against  sharp  curves. 
No  unusual  results  followed  the 
experiment,  and  the  exact  cause 


Abraham  Wilcox 
—AGE.  112 


OLDEST  WHITE  MAN  IN 
UNITED  STATES 

'T'HE  oldest  white  man  in  the  United 
•*■  State's  is  looking  forward  with  all 
the  enthusiasm  of  a  boy  to  a  visit  to 
the  Panama-Pacific  Exposition  in  San 
Francisco  in  1915.  This  man,  aged 
112,  is  Abraham  Wilcox  of  Fort 
Worth,  Texas.  If  he  makes  the  trip 
to  the  Pacific  Coast,  he  will  no 
doubt  be  the  oldest  visitor  to  that 
exposition. 

The     most     remarkable     thing 

about    Wilcox    is    his    vitality. 

He  still  has  possession  of  all 

his    faculties   and    looks    forty 

years  younger  than  he  really 

is.     The  lines  in  his  face  are 

not    deep,    and    his    vision    is 

clear.   Wilcox  walks  either  one 

or  two  miles  every  day.    He  is 

the    despair    of    Prohibitionists, 

for   he   takes   a   small   glass   of 

beer  daily,   and   enjoys   it.     He 

gave    up    smoking    thirty    years 

ago  when  physicians  told  him  he 

was  near  death  and  that  tobacco 

would  hasten  the  end. 

Mr.  Wilcox  is  anxious  to  make 
lis  visit  to  San  Francisco  the 
ruunding-out  event  of  his  life. 
He  attended  the  Centennial  Ex- 
position, Philadelphia,  in    1875 ; 
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the  Columbian  Exposition,  Chicago, 
1893 ;  Buffalo  Exposition,  1901 ;  and  the 
World's  Fair,  St.  Louis,  1904.  He  is 
confident  that  he  will  live  several 
years  more. 

THE  DEVIL  MOTH 

THIS  Hickory  Horned  Devil,  after 
■*■    .going     through     the     process     of 
changing    its     form     several    times, 
finally    develops    into    the    winged 
moth    known    as    the    Royal    Walnut. 

The  caterpillar,   which   is  commonly 
called  the  Hickory  Horned  Devil,  is  un- 
doubtedly  one   of   the   most   formidable 
looking  worms.     It  may  be  found  feed- 
ing upon  a  variety  of  shrubs,  but  it  has 
a  decided   preference 
for  the   walnut   and      '^S^^^^^.    ^""""m 
butternut. 

SHAKERS  ENJOY 
AUTOS 

TTH  E  spectacle  of  aged 
■*■     Shakers   enjoying   the    luxuries   of 
life  is  an  unusual  one.    Several  members 
of  the  Union   Village   Colony  are   here 
shown  motoring  in  one  of  the  cars  now 
owned  by  the  colony. 

This  indulgence  comes  as  a  result  of 
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chansfuig 


the  recent  sale  for  $325,000  of  a  part  of 
their  large  farm.  The  proceeds  are  to 
be  divided  among  the  seventeen  members 
of  the  colony  to  supply  them  with  the 
necessities  of  life.  Since  their  ages  range 
between  fifty-one  and  eighty-eight 
-s  years,  the  prospect  of  want  is  a 
doubtful  one.  Nearly  all  of  the 
women,  as  well  as  the  men,  are 
skilled  chaufifeurs. 

Material    progress    is 
the    cus- 
toms of  even 
the    staidest 
of  sects. 

WHEN 
IRON  FLOATS 

pr  XPERIMENT 
■*— '  shows  that,  if  a 
ball  of  solid  iron  be  low- 
ered into  a  mass  of  liquid 
iron  by  means  of  a  metal 
fork,  the  ball  at  first  sinks 
to  the  bottom  with  the  fork, 
hut  thai  in  a  few  seconds  it  will  leave 
the  prongs  and  rise  to  the  surface, 
where  it  continues  to  float  until  it  melts. 
The  rising  is  due  to  the  expansion  of  the 
ball  caused  by  the  heating,  as  it  becomes, 
bulk  for  bulk,  less  dense  than  the  molten 
metal. 
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Auditorium  and  Administration  Building  of 

Israelite  Colony 

Those  people  make  cxtV'nsive  use  of  concrete. 


ISRAELITES  BUILD  WITH 
CEMENT 


T 


HE  Israelite  House  of  David 
at    Benton    Harbor,    Michi- 


gan, recently  constructed  an  enormous 
concrete  amphitheater.  It  is  one  of  their 
many  building's  which,  unlike  ordinary 
cement  block  houses,  have  been  thought 
by  man}'  people  to  be  of  real  quarried 
stone.  The  concrete  auditorium  is  of 
hollow  block  construction,  and  meas- 
ures 115  feet  long  by  90  feet  wide, 
being  48  feet  high  in  front.  It  is 
built  with  double  wall,  hollow 
cement  blocks,  chiefly  of 
regulation  size,  laid  up  in 
cement  mortar.  All  of 
tne  openings  are 
spanned  with  rein- 
forced concrete  and 
faced  up  with  cement 
mortar.  The  founda- 
tions are  of  reinforced 
concrete.  The  Admin- 
istration Building,  also 
shown,  is  constructed  with 
wires  in  the  mortar.  The 
front  and  side  porches  have 
concrete  columns  with  balustrades 
and  steps,  and  all  openings  are  spanned 
with  reinforced  concrete. 

These  "Israelites"  are  of  modern 
origin,  though  using  phraseology  that 
conveys  the  impression  there  is  some 
connection  between  the  order  and  the 
Israelites  of  old. 


WORLD'S  LARGEST  CANNON 

■"PHE  cannon  here  shown  has  a  diam- 
*■  eter  of  twenty-eight  inches  and  was 
built  three  centuries  ago,  when  the  fire 
arms  industry  was  in  its  infancy.  It 
has  never  fired  a  shot. 

This  unv^'ieldy  piece  of  artillery  now 
decorates   the   ruins   of   an   ancient 
fortress  at  Tanjore,  India.     It 
is  made  of  wrought  iron  and 
was  built  by  the  Dutch  for 
the  use  of  a  native  rajah 
in  defending  his  capital 
against  the  attacks 


A   Twenty-Eight 

Inch    Gun    That 

Has  Never  Fired 

A  Shot 


of  some  neighbor- 
ing tribe. 
The  big  gun,  however, 
was  never  fired ;  and  indeed 
never  could  have  been  without 
disastrous  results,  because  of  the  crudity 
of  its  construction.  The  wise  rajah  had  a 
neat  little  three-inch  cannon-  mounted 
alongside,  and  this  he  would  fire  into  the 
enemy's  ranks  with  telling  cflfectiveness. 
The  big  gun  did  its  work  without  firing 
a  shot. 
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WATERING  A  GREAT  CITY 


Torrent  isOH  1'ket 

HlGHKR    THAN 

Salt  Lake  City 


■^IFTEEN  miles  south  of  Salt 
Lake  City,  one  of  the  wildest, 
weirdest,  and  grandest  canons 
intermountain    region 
in     a      terrific     gash 


P 

I  of   the 

^  opens 

through  a  solid  granite  mountain  into 
the  Wasatch  Range. 

For  eighteen  miles  that  canon  winds 
and  twists  between  rugged,  barren, 
hoary  peaks — rearing  two  thousand 
feet  on  either  side — until  it  reaches  the 
divide.  There,  from  two  tiny  lakes 
named  Mary  and  Martha  starts  the 
principal  source  of  the  water  supply 
of  Salt  Lake  City.  And  those  lakes 
are  six  thousand  feet  above  the  level  of 
the  city. 

There  are  a  hundred  thousand  peo- 
ple in  the  Mormon  metropolis  to  each 
of  whom  the  present  supply  of  canon 
water  is  sufficient  to  give  two  hundred 
and  fifty  gallons  daily,  without  the  use 
of  a  pump  or  any  other  power.  And 
there  is  twice  that  amount  in  sight 
from  the  same  sources. 

This  fortunate  city  nestles  so  snugly 
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hi  MOST  OF  THE  WEIKS,  SCREENS  ARE 

MOUNTAIN 

and  closely  in  a  curved  arm  of  the 
great  Wasatch  Mountains  that  its 
northern  and  eastern  limits  extend  into 
the  picturesque  foothills;  and  from  the 
canons — great  irregular  cuts  in  that 
motmtain  range — comes  the  water, 
much  of  it  from  natural  springs  which 
feed  into  the  cafion  torrents,  and  much 


WITHOUT  PUMPS  kSr 


Parley's  Canon- 
Ice  Forms  Here 
IN  Summer 


PLACED  TO  HOLD  BACK  THE  PLENTIFUL 
TROUT 

of  it  from  peaks  and  small  ravines  at 
such  altitudes  that  the  snows  take  all 
summer  to  melt,  giving  a  constant  un- 
failing supply. 

At  present  the  waters  of  four  great 
caiions  are  utilized,  and  a  large  propor- 
tion of  the  generous  supply  comes  from 
altitudes  fifteen  hundred  to  six  thou- 


sand feet  above  the  city  level.  Did 
curt,  uncompromising  Economy  not 
forbid,  the  installation  of  pipes  capable 
of  withstanding  the  enormous  pressure 
from  those  headwaters  would  put 
every  fire  engine  of  the  city  on  the 
junk  pile;  but  some  of  those  sources 
are  twenty  miles — one  is  thirty  miles — 
distant  up  among  the  roughest,  wild- 
est, and  most  inaccessible  peaks  of  the 
range,  and  therefore  pipe  transmission 
would  be  very  difficult  and  costly. 

So  these  torrents  are  allowed  to  dash 
and  race  down  their  rocky  beds,  and 
are  only  captured  when  they  reach 
easily  available  proximit}'  to  the  city, 
at  such  levels  as  give  ample  pressure 
for  quick  and  forceful  delivery. 

The  nearest  of  these  to  the  city  is 
City  Creek  Canon,  the  mouth  of  which 
is  actually  within  the  city  limits,  and 
is  being  developed  as  a  park,  the  de- 
velopment consisting  sensibly  and 
solely  of  trails  for  riding  or  walking. 
There  are  three  reservoirs  in  this  canon 
which  take  the  waters  from  their  hun- 
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RESERVOIR  IN   PARLEY'S  CANON 

The  wooden  (Uinu'  abuvL*  the  rosiTvoir  is  n  by-pass  to  carry  away 

surplus  watiT  and  prevent  the  tltiodinK  of  the  reservoir  in  times 

o!  great  flow. 


(Ircds-o 
lids  an 
the  city 
imtting 
11  n  d  e 


absolute  control  and  furnishinnf  the  city 
with  an  abundant  water  supply. 

Emigration  Caiion — through  which 
the  ragged,  starving,  and  footsore  Mor- 
mons came  in  1847  and,  as  they 
emerged,  caught  their  first  view  of  the 
Great  Salt  Lake  and  the  then  barren 
valley — alone  contributes  two  million 
gallons  daily  to  the  supply.  But  the  tor- 
rential flow  there  will  be  vastly  in- 
creased from  a  very  remarkable  tunnel 
now  under  construction.  It  is  bored 
into  the  base  of  a  mountain,  about  a 
mile  from  the  canon's  mouth,  and  is 
now  tapping  springs  and  underground 
flows  which  for  clearness,  coldness, 
and  absolute  purity,  it  would  seem 
impossible  to  rival. 

This  tunnel  is  very  small.  A  tall 
man  must  stoop  continually  in  travers- 
ing it  and  any  man  must  keep  his  arms 
from  swinging  carelessly  to  avoid  con- 
tact with  the  jagged  points  of  the  sides. 
Almost  every  rod  is  through  solid 
granite,  or  sandstone,  there  being  occa- 
sional streaks  of  shale,  through  which 
a  constant  stream  of  water  is  trickling 
— sometimes  gushing. 

The  great  source  of  supply,  however, 
is  Big  Cottonwood  Canon.  Here  is  a 
large   reservoir   with   a   present   daily 
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output  of  thirteen  million  gallons, 
although  the  big  concrete  conduit 
which  carries  the  water  over  those, 
fifteen  miles,  has  a  capacity  of  more 
than  twice  that.  The  headwaters  of 
this  canon  are  eighteen  miles  above  the 
mouth  in  the  two  small  lakes  named 
Mary  and  ]\Iartha.  \\'ork  has  been 
started  here  on  a  great  dam  around 
the  lower  sides  of  these  lakes  to  con- 
vert them  into  one  big  reservoir.  When 
this  is  complete  the  output  of  the  Big 
Cottonwood  Canon  will  be  nearly 
doubled. 

"Gravity"  seems  to  be  a  cold,  hard, 
uncompromising  technicality  when  ap- 


i. 


WHERE  THE  WATER  DROPS  THROUGH  THE  IN- 
TAKE FLUME  FOR  1200  FEET 
At  the  mouth  of  Big  Cottonwood  Canon, 


thousand  horsepower,  which  is 

one    of    the    great    power 

supplies  of  the   entire 

electric     railway 

system  of  the 

city. 


plied  to  these  mad,  roistering',  intensely 
picturesque  mountain  torrents ;  but  it 
is  gravity  which  throws  unrivaled 
water  in  practically  unlimited  quan- 
tities into  Salt  Lake  City,  and  forces 
that  same  water  into  the  tops  of 
twenty-story  skyscrapers,  or  into  the 
baths  of  bungalows  whose  foundations 
are  hundreds  of  feet  above  the  roofs 
of  those  skyscrapers.  And  gravity  is 
the  only  power.  Salt  Lake  is  a  city 
without  the  smallest  pumping  station. 
This  force,  both  practical  and  poet- 
ical, does  much  more  than  carry  the 
water  to  the  city.  It  is  developing  in 
the    Big    Cottonwood    Canon    over    six 


Although  the  other  canons  are  not 
yet  exploited  as  power  producers,  the 
power  is  there.  Investigation  shows 
that  when  it  is  needed,  nearly  ten  thou- 
sand horsepower  can  be  developed  in 
thc^se  other  cafions. 

In  the  picturesque  West  the  word 
water  is  eloquent  of  achievement. 
Through  its  aid  the  great  semi-arid  areas 
of  Idaho,  Wyoming,  and  Arizona  have 
been  converted  into  fertile  farms,  and 
alkali  plains  have  been  superseded  by 
orchards  and  fields  of  grain.  By  means 
of  ditches,  dams,  laterals,  reservoirs, 
head  gates,  and  power  plants,  water  has 
been  made  to  spell  out  accomplishments 
in  reclamation  that  are  at  once  the  envy 
and  admiration  of  the  nations  of  the 
globe. 

Salt  Lake  City  has  at  her  right  hand 
a  power  greater  than  that  of  Hercules, 
but  she  must  harness  the  great  force 
and  make  it  do  her  bidding.  She  must 
conquer  a  force  that  man  has  never  been 
able  adequately  to  comprehend.  When 
engineers  have  e.xploited  her  waterpower 
potentialities  she  will  be  able  to  point 
with  pride  to  her  humming  industries, 
while  the  inexhaustible  ]:)ower  of  her 
canons  goes  on  turning  the  wheels  of 
her    factories. 
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THE   MILLS  OF  AFRICA  GRIND  SLOWLY 


AFRICAN  METHOD  OF 
MAKING  FLOUR 

A  S  there  are  no  mills  in  Central  Af- 
■'*•  rica,  the  natives  have  contrived  a 
novel  method  of  their  own  for  obtain- 
ing flour  from  their  grain.  The  women 
do  all  the  miller's  work,  and  the  chil- 
dren help  theni  in  sifting  the  grain 
after  it  has  been  made  into  flour. 

The     grain     is     first     placed     in     a 
wooden  mortar,  called  kin-no,  formed 
from  a  short  length  of  a 
tree  hollowed  out  at  one 
end    for   about   twenty 
inches.    The  other  end 
is    sunk    into    the 
ground,    leaving    only 
the  hollowed-out  por- 
tion exposed  to  view. 
A  heavy  wooden 
pestle,  some  five  feet 
long,      is     used     to 
bruise   the   grain. 

When  this  has  been 
thoroughly    done,    the 
grain  is  brought  to  the 
rubbing  stones.  These 
are  two  flat  slabs  of 
granite,     of     which 
the  lower  one,  about 
twenty-four      inches 
long,  sixteen   inches 
wide,  and  three 
inches    thick,    forms 


The  Children's  Friend 

Old  Daisy,  like  th..-  avcrase  strcit  car.  always 

has  room  for  one  more.    This  is  about  as  larce 

a  load  of  kiddies  as  could  well  sit  on  the  back 

of  a  horse. 


the  bed  or  table.  The  u]3per  stone,  or 
rubber,  is  some  eighteen  inches  long, 
nine  inches  wide,  and  three  inches  thick. 
In  use,  the  larger  stone  is  let  into  the 
ground  so  that  one  end  may  be  raised  a 
few  inches.  Behind  this  raised  end  the 
woman  kneels  as  she  works.  She  places 
a  handful  of  the  previously  bruised  grain 
on  the  upper  end  of  the  slab  and  uses  the 
rubbing  stone  to  reduce  it  to  a  meal. 
It  is  a  small  matter  to  prepare  as  much 
as  a  ton  of  flour  in  three  days. 

ARTIFICIAL 
FLOORING 

T   was   the 

ingenious 

Germans 

who    con- 

c  e  i  V  e  cl 

the     no- 

t  i  o  n    of 

artificial    floorings,    made 

of     sawdust     and     other 

ingredients. 

Tliis  flooring  composi- 
tion consists  of  a  solu- 
tion of  magnesium 
chloride  to  which  pul- 
verized magnesia  is 
added.  Of  "  itself  it 
forms  a  white,  abso- 
lutely   solid,    artificial 
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stone.  If  sawdust  in  consider- 
able proportions  is  added  to 
this  cement,  the  combination, 
when  it  becomes  hard,  pos- 
sesses many  of  the  qualities  of 
both  wood  and  stone. 

Some  of  these  floorings  are 
mixed  on  the  spot  and  laid, 
while  soft,  upon  the  space  to 
be  covered  ;  others  are  moulded 
into  plates  and  delivered  read\' 
made.  It  is  said  that  one  Ham- 
burg" firm  impregnates  the 
wood  meal  with  oil  before  mix- 
ing it  with  the  magnesia  paste, 
a  process  that  renders  it  non- 
absorbent. 

In  Germany  the  cheaper 
grades  of  flooring  are  colored  to  resem- 
ble linoleum  or  mosaic  pavements,  and 
in  many  instances  have  given  entire  sat- 
isfaction during  a  considerable  term  of 
years.  Floors  thus  made  are  more 
elastic  and  much  warmer  than  cement 
floors,  and  they  also  preserve  a 
smoother  surface.  Under  the  fire  test 
this  flooring  chars,  but  does  not  burn. 
It  is  a  poor  conductor  of  heat  and,  there- 
fore, a  good  material  for  use  in  districts 
where  the  fire  hazard  is  large. 

DOG  WHEEL  DEVELOPS 
POWER 


shows  a  method 


•yHE  illustration 

of  d  e  V  e  1  o  p  i  n  g  power, 
without    gasoline    or    elec- 
tricity, but   with  the  aid 
of  a  dog.    This  method 
is  used  by  a   Minne 
sota    farmer,    resid- 
ing    near      Monte- 
video,  to  pump 
water  for  his  stock 
on   the   farm. 
The   wheel, 
constructed        ^1;., 
of  wood,  has 
a  diameter  of 
about  ten  feet 
and     its     rim 
is     approxi- 
mately one 
and    one-half 
feet    wide. 
The     runway 


DOG-L)RIVl-N   Watik   Whkkl 


is  made  of  laths.  When  water  is  needed, 
the  dog  is  placed  in  the  runway 
and  he  really  seems  to  enjoy  making 
the  wheel  go  around.  The  connection 
between  the  wheel  and  the  pump  can  be 
seen  at  the  left  of  the  axle  near  the 
center.  The  picture  was  taken  while  the 
dog  was  operating  the  pimip  and,  just  at 
the  left  in  the  wheel,  he  can  be  seen  with 
one  white  paw  extended. 

This  ingenious  use  of  a  farm  pet  cer- 
tainly is  an  innovation  in  waterpower 
development. 

FERRY  SUPPLEMENTS  BRIDGE 

'T'HE  accompanying  photo- 
'■    graph  shows  one  of  the 
emergency  plans  resorted 
to  by   the   city  of  Chi- 
cago when  one  of  its 
North    Branch    river 
bridges     is    out    of 
order. 

A  cable  is  stretched 

from  shore  to  shore 

and  the  boat   is 

operated    by    the 

boatman's    taking 

hold     of    the 

^.         rope    and 

jni  1 1  i  n  g    the 

craft      across 

the  stream. 

This   kind   of 

a      makeshift 

has  fully  met 

urgent  needs. 
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THE    MAN    WHO    DANCED    TO    HEALTH 

By 
DR.    STEPH  EN    INNES 


WHEN  I  left  Philadelphia 
for  California  he  was 
practically  an  invalid 
threatened  with  tiiber- 
cnlosis,  depressed  in 
mind  as  well  as  body,  and  in  bad 
condition  cjenerally. 

I  met  him  the  other  day  strollins^  alonfj  Spring 
Street,    Los    Angeles,    in    exnberant    health — the 
down-to-the-minute,   twentieth    century,    flesh    and 
blood  exponent  of  triumphant  strength. 

"Charley,  what  in  the  world  have  you  been  doing 
with  yourself?"  I  asked  him!  "I  left  you  in  Phila- 
delphia as  good  as  dead.    .A.nd  now  look  at  you !" 

Charley  ])ointed  toward  a  big  vaudeville  theater  we 
were  passing. 

"That  did  it,"  he  said. 

"What  did  it?" 

"Why,  dancing  did  it,  fancy  dancing  if  you  want 
to  call  it  that,  careful,  hard-work,  technical  dancing. 
I_  do  a  turn  each  afternoon  and  night  in  the  theater. 
Pm   traveling  through   the   West   now   on   the   circuit 
that  plays  here  and  in  all  the  cities.     And  let  me  tell 
you  something.     For  a  scientific  excrci.se  that  will  send 
to     the     dogs     any 
troubles  a  man  may 
have,  and  will  pile 
up  in  his  system  all 
the    health    he    can 
carry,  dancing  has 


[  THOUGHT  IT  WOULD  KILL  ME 


everything  else  beaten  to  a  frazzle. 

"I  was  hard  up.  I  had  to  make  some 
money  or  die  of  starvation.  More  out 
of  charity  than  anything  else  an  ac- 
quaintance in  Philadelphia  let  me  try 
some  extra  w-ork  in  connectiofn  with  his 
act  in  the  theater. 

"That  was  the  start.  I  had  to  prac- 
tice dance  steps  a  large  part  of  each 
day.  At  first  I  thought  it  would  kill 
me.  I  believed  my  health  wouldn't 
stand  it,  but  I  kept  it  up.  I  had  to  do 
it  if  I  wanted  to  eat ;  and  I  concluded 
I  might  as  well  die  by  dancing  as  by- 
starvation.  The  dancing  death  would 
be  quicker  and  pleasanter,  and  anyway 
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there  was  nothing  else  in  sight  for  me. 

"So  I  kept  it  up ;  and  then  a  wonder- 
ful thing  happened.  Instead  of  being 
killed  by  the  practice  I  found  I  was 
beginning  to  get  a  taste  of  the  first 
real  health  that  had  ever  come  my  way. 

"It  was  the  dancing  that  did  it.  There's 
no  use  trying  to  explain,  for  I  couldn't, 
the  glad  hope  that  came  pouring 
through  me  when  I  found  out  what 
was  taking  place.  My  appetite  became 
so  splendid  that  I  digested  easily 
everything  I  ate,  and  I  wanted  more. 

"I  went  on  practicing  dancing,  learn- 
ing, and  applying  its  science.  I  inas- 
tered  every  fancy  step  I  could  discover. 


! 


MUST  GASOLINE  GO  ? 


679 


from  the  Spanish  Dance  of  the  Torea- 
dors to  the  Egyptian  Fandango  and 
Russian  Fling.  I  invented  a  lot  of 
steps  of  m}'  own.  Pretty  soon  I  found 
myself  as  strong  as  anyone. 

"Dancing  is  my  health,  that  is  the 
point."  Charley  took  a  long,  full,  in- 
vigorating breath  before  adding:  "You 
don't  know,  for  no  man  can  know  till 
he  tries,  what  scientific  dancing  will  do 
for  health.  And  by  scientific  dancing 
I  mean  doing  the  thing  with  intelli- 
gence and  care,  as  a  study,  and  then 
keeping  at  it.  Many  people  dance  in  a 
haphazard  way.  They  don't  make  a 
study  of  it.  They  haven't  a  clear  idea 
of  what  steps  they  are  taking,  or  what 
they  are  doing. 

"The  right  sort  of  dancing  does  two 
things:  First,  it  strengthens  and  en- 
larges the  breathing  apparatus ;  sec- 
ond, it  makes  the  limlDS  elastic  and 
sturdy,  adding  vigor  to  every  part  and 
organ  of  the  body.  Even  the  waltz  and 
two-step,  the  ordinary  ballroom  danc- 
ing, will  accomplisli  these  two  things. 
It  is  noticeable  that  dancing  and  deep 
breathing  go  hand  in  hand.  It  is 
noticeable  also  that  while  dancing  does 
not  seem  to  be  a  violent  exercise,  yet 
there  is  nothing  that  will  'warm  up'  a 
man  or  woman  so  quickly.  And  the 
warmth  that  one  gains  in  this  exercise 
is  the  kind  of  heat  that  gives  birth  to 
health.     Look  around  and  see. 

"Every  man  and  woman  and  child 
should  become  expert  in  some  form  of 
dancing.  That  is  to  say,  even  in  learn- 
ing the  waltz,  two-step  or  rag,  they 
should  go  about  it  in  an  exact  and  sci- 


entific way  until  the  mastery  over  the 
step  is  gained." 

"But  surely  dancing  wouldn't  do  for 
all  invalids  ?"  I  suggested. 

"Up  to  now  I  have  been  talking 
about  the  dance  as  an  exercise  for  peo- 
ple in  good  health,"  Charley  answered. 
"Dancing  as  a  medicine  for  the  sick  is 
another  matter.  And  I  should  like  to 
im])ress  on  you  that  there  is  no  medi- 
cine in  the  world  to  equal  the  intricate 
and  varied  movements  of  the  fancy 
dance.  Some  people  can't  use  their 
legs.  All  right,  the  fancy  dance  in- 
cludes movements  of  any  or  every  part 
of  the  body,  and  it  is  strictly  true  of 
such  dancing  that  'every  little  movement 
has  a  meaning  all  its  own'. 

"The  in\-alid  lying  in  his  bed  can 
learn  a  dance  that  will  call  for  the 
studied  use  of  arms  and  neck  and  head, 
anything  that  he  can  use.  To  learn  the 
fancy  dance  is  like  learning  the  game 
of  chess  or  mathematics.  And  if  any- 
one imagines  that  the  results  are  in- 
significant— well,  try  it.  Test  it  on 
somebody,  that  is  all. 

"As  a  medicine  it  is  immense.  Pretty 
soon  you  will  have  your  invalid  out  of 
bed  and  trying  it  on  his  legs.  Pretty 
soon  you  will  see  him  laughing  at  sick- 
ness and  giving  the  doctors  a  merry 
ha-ha. 

"Scientific,  faithful,  persistent  danc- 
ing," Charley  repeated — -"and  all  danc- 
ing should  be  of  that  variety — will 
mean  health  for  the  sick,  and  added 
health  and  power  for  the  well,  for  danc- 
ing is  health  and  strength  and  life.  It  is 
humanity's  wonder-working  tonic." 


MUST    GASOLINE    GO? 

By 
DARWIN    S.    HATCH 


/T  the  psychological  moment 
when  it  seemed  that,  if  the 
k  fuel  situation  were  not  re- 
%  lieved,  the  rapidly  increasing 
IL  cost  of  gasoline  would  make 
the  automobile  too  expensive  for  the 
ordinary  man  to  run,  and  transform  it 
from  the  vehicle  of  pleasure  and  busi- 


ness of  the  man  in  average  circum- 
stances, to  the  rich  man's  tov,  as  it  was 
considered  formerly — at  this  critical 
stage,  a  new  fuel  was  discovered. 

This  new  fuel  is,  like  gasoline,  a 
product  of  petroleum,  but  it  is  made 
out  of  the  refuse  which  remains  after 
gasoline   has   been    distilled.      By    this 
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TECHNICAL    WORLD    MAGAZINE 


GASOLINE    - 
KEROSENE  - 
LUBRICATING 
OIL 


FUEL  OIL   - 


Results  of  the  Two  Methods  of  Refining  Crude  Oil 

The   left-hand  ficurc  represents  typieal  proportions  of  the  products 

obtained  frtmi  fClO  Kallons  of  crude  oil.  as  usually  refined;  the  riyht- 

hand  represents  proportions  of  the  products  obtained  from  100  gallons 

of  crude  oil  when  the  new  fuel  is  distilled. 


new  discovery,  the  production  of  fuel 
for  gasoline  engines  from  a  barrel  ol 
crude  oil  has  practically  been  doubled. 
So  the  threatened  exhaustion  of  the 
supply  and  the  rapidly  increasing 
prices  attendant  upon  that  j^rospect 
have  ai)parcntly  been  put  off  indefinitely. 

The  new  fuel  is  not  in  reality  a  new 
product  of  petroleum,  it  has  been 
known  of  for  a  number  of  years,  but  a 
new  process  for  ])roducing  it  has  been 
found.  The  old  method  was  so  ex- 
pensive that  very  litllc  of  this  fuel  was 
ever  distilled 
and  it  stood  no 
chance  of  ever 
becoming  a 
rival  of  gaso- 
line. In  fact 
so  little  was 
thought  of  it 
that  it  was 
more  of  a 
chemist's 
dream  than  a 
reality. 

But  now  it  is 
possible  to  pro- 
duce the  fuel  at  a  cost  that  brings  it  on 
the  average  to  about  three  cents  below 
that  of  gasoline. 

This  fuel  v\'hich  promises  so  much 
for  the  motorists  is,  in  appearance  and 
general  characteristics,  very  much  like 
gasoline  except  that  it  is  slightly  yel- 
lowish in  color  and  has  a  quite  pungent 
odor.  It  is  somewhat  heavier  than 
gasoline,  but  some  of  the  product 
vaporizes  more  readily  than  gasoline, 
so  that  engines  can  be  started  with  it 
more  easily,  if  anything,  than  with  the 
fuel  now  generally  in  use.  It  smokes 
up  the  cylinders  and  spark  plugs  a  little 
more  than  gasoline,  but  this  carboniza- 
tion, as  it  is  called,  is  easily  removed 
by  giving  the  motor  a  dose  of  kerosene 
every  week  or  so. 

Apart  from  the  fact  that  the  new  find 
costs  three  cents  less  than  gasoline,  it 
has  a  further  advantage  in  that  it  gives 
from  ten  to  twenty-five  per  cent  more 
power.  That  means  that  a  man  who 
has  been  running  twenty  miles  on  a 
gallon  of  gasoline  can  now  run  twenty- 
five  miles  on  the  same  amount  of  fuel 
and  at  less  cost. 

What  is  of  most  vital  interest  in  the 


-  GASOLINE 

-  KEROSENE 
-LUBRICATING 

OIL 

-  NEW  FUEL 

-  RESIDUE 


long  run  to  the  army  of  automobile 
owners  in  their  fight  against  the  high 
cost  of  motoring,  is  the  fact  that 
the  available  supply  of  motor  fuel 
has  practically  been  doubled.  When  it 
is  stated  that  the  available  fuel  supply 
has  been  dotibled,  it  is  only  speaking 
roughly,  because  the  amount  of  gaso- 
line and  the  new  product  that  can  be 
obtained  from  a  gallon  of  crude  oil 
varies  so  much,  according  to  the  local- 
ity and  the  other  products  taken  out, 
that   no  definite  figures  can  be  given. 

No  two  oil 
wells  produce 
the  same  kind 
of  crude  oil, 
and  no  two  re- 
fineries  get 
just  the  same 
proportion  of 
the  different 
distillates  out 
of  the  crude 
oil. 

For  the  pur- 
p  o  s  e  of  ex- 
planation let 
us  assume  that  a  refinery  has  been  get- 
ting from  one  hundred  gallons  of  crude 
oil,  by  the  old  process,  twenty  gallons 
of  gasoline,  ten  gallons  of  kerosene, 
and  ten  gallons  of  lubricating  oil,  the 
remaining  sixty  gallons  being  the  heavy 
oil  which  is  burned  in  oil-burning 
locomotives  and  stationary  steam 
plants,  and  is  known  as  fuel  oil.  By 
the  new  process,  the  refinery  can  get 
from  the  same  quantity  of  crude  oil, 
the  same  amount  of  gasoline,  kerosene, 
and  lubricating  oil,  and  then  take  the 
fuel  oil  and,  by  distilling  it  under  pres- 
sure, get  possibly  twenty-five  or  thirty 
gallons  of  new  fuel.  The  residue,  after 
this  product  has  been  pressed  out,  is  a 
heavy  fluid  for  which  the  refiners  have 
found  a  lucrative  market. 

Dreams  of  any  great  reduction  in  the 
price  of  gasoline  are,  however,  some- 
what Utopian  in  view  of  the  rate  at 
which  the  demand  has  been  overtaking 
the  supply.  Motor  cars  and  trucks 
have  given  to  gasoline  an  unusual  his- 
tory. Fifty  3'ears  ago  it  was  regarded 
as  a  by-product  and  sold  for  five  cents  a 
gallon.  Until  motor  cars  became  popu- 
lar it  advanced  only  one  cent  a  gallon 
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for  each  ten  years,  finally  reaching  the 
unreasonable  price  of  ten  cents  whole- 
sale. And  the  g-asoline  of  those  early 
days  which  was  bought  so  cheaply  was 
of  much  better  grade,  so  far  as  its  use 
in  engines  was  concerned,  than  that 
which  ordinarily  is  obtained  today. 
The  gasoline  we  buy  nowadays  was 
not  formerly  considered  fit  for  gasoline 
engines  and  was  sold  under  the  trade 
name  of  "benzine". 

This  increase  in  price  with  lowering 
in  quality  is  due  to  the  fact  that  motor 
cars,  motor  trucks,  and  gasoline  en- 
gines in  general  call  for  so  much  that 


other  fuels.  Two  of  the  strongest 
forces  in  the  American  motor  world, 
the  National  Association  of  Automobile 
Manufacturers  and  the  Society  of 
Automobile  Engineers  have  very  re- 
cently appointed  joint  committees  to 
test,  and  award  prizes  for  cheaper 
fuels,  and  carbureters  and  engines 
which  will  handle  them.  A  noted 
racing  driver  is  touring  the  country  on 
kerosene  to  demonstrate  and  test  out 
a  coal-oil  carbureter  he  is  making. 

In  England  where  gasoline — 
"petrol"  they  call  it — costs  from  forty 
to  sixty  cents  a  gallon,  motordom  is  in 
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the  supply  cannot  meet  the  demand. 
No  corporations,  or  combinations  of 
corporations,  are  responsible.  Reports 
of  the  United  States  Government  show 
that  the  inevitable  law  of  supply  and 
demand  solely  is  to  blame. 

Along  with  the  increased  demand 
there  has  been  a  falling  ofif  in  the 
supply  of  crude  oil  from  which  the 
gasoline  is  made.  In  January  of  last 
year,  for  the  first  time  in  history,  the 
oil  men  found  that  their  vast  reserve 
supplies  were  exhausted  and  their  cur- 
rent production  could  not  satisfy  the 
market.  Immediately  the  price  jumped 
ten  cents  and  as  refiners  got  further 
behind  the  demand,  the  price  crawled 
upward.  Today,  a  gallon  of  gasoline 
costs  twenty  cents  in  a  Chicago  garage 
and  those  unfortunate  motorists  who 
live  in  New  York  have  to  pay  twenty- 
five  cents  for  the  same  amount. 

It  was  just  at  a  time  when  matters 
had  reached  a  crisis  that  this  new 
petroleum  product  appeared,  but  users 
of  gasoline  had  become  alarmed  and 
had  begun  to  look  around  in  earnest 
for  substitutes.  So  in  spite  of  the  dis- 
covery of  the  new  fuel  the  whole  motor 
industry  in  America  is  still  searching  for 


A  Study  in  Comparative  Costs 
The  upper  figure   shows  the  niik-s  per  dollar  on    frasolinc;  tho  lower, 
miles  per  dollar  on  the  new  fuel.      A  motor  car  will  run  nearly  half 
again  as  far  for  //iv  same  fuel  cost  on  the  new  fuel  as  on  gasoline. 

an   uproar,   some   of   the   more 
radical    suggesting    a    general 
^■^^■■■^^^■M       strike   of   motorists   in   the   ef- 
fort   to   beat    down    the    price. 
)ler   heads,    however,    are   sroino-   at 


the  solution  of  the  problem  in  a  more 
conservati\'e  way  by  attempting  to 
develop  domestic  fuels  which  can  be 
produced  cheaply  enough  to  compete 
with  gasoline,  which  is  imported. 
Thousands  of  dollars  in  prizes  have 
been  ofifered  l:)y  the  Royal  Automobile 
Club  of  Great  Britain  and  other  motor- 
ing organizations  for  the  development 
of  fuels  which  will  compete  with  gaso- 
line and  for  carbureters  which  will 
handle  them.  At  present,  the  fuel 
which  seems  the  nearest  to  meeting 
their  requirements  is  a  by-product  of 
the  coke  ovens  and  artificial  gas  plants. 
It  is  called  "benzole",  and  reports  from 
the  other  side  as  to  its  use  become 
more  encouraging  every  day. 

Similarly,  in  France  vast  sums  have 
been  ofifered  for  substitute  fuels.  Con- 
ditions there  are  similar  to  those  in 
England,  but  the  Frenchmen  have 
turned  their  attention  mostly  to  de- 
natured alcohol.  In  all  countries,  num- 
bers of  kerosene  engines  and  car- 
bureters have  appeared,  but  these  will 
onlv  relieve  the  difficulty  temporarily, 
because  they  deplete  the  failing  supply 
of  petroleum. 
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THE   LOG  CABIN   AND  ONE  OF  ITS  FEMININE   BUILDERS 


LOG  CABIN  BUILT  BY  WOMEN 

TTIIIS  typical  little  log  cabin,  all  coni- 
•••  plete,  was  designed  and  built  by  a 
Cincinnati  woman  and  her  daughter. 
I'Voni  the  foundation  stones  to  the  roof, 
the  two  women  did  the  work.  Several 
men  did  the  heavy  lifting,  but  they  had 
no  hand  in  directing  the  operations. 

The  idea  of  building  the  cabin  came 
to  the  woman's  mind  one  day  when  she 
looked  out  of  the  window  and  saw  work- 
men engaged  in  "cutting  through"  a  new 
street  in  the  neighborhood  and  destroy- 
ing fine  trees  by  burning  the  trunks  in 
big  bonfires.  She  consulted  the  work- 
men and  found  them  only  too  glad  to 
have  the  trees  hauled  out  of  the  way. 

The  illustration  shows  the  eighteen- 
year-old  daughter  on  the  cabin  roof  in 
her  "working  clothes".  She  is  busily 
engaged  in  putting  on  the  finishing 
touches. 


GUINEA  PIGS  TO  CUT  COST 
OF  LIVING 

'X'lrlE  guinea  pig  may  solve  the  prob- 
■'•  lem  of  the  high  cos*:  of  meat,  if  the 
American  consumer  can  be  induced  to 
adopt  the  recommendations  of  the  De- 
partment of  Agriculture.  The  Biolog- 
ical Survey  suggests  that  the  little  ani- 
mals are  excellent  as  food.  They  may 
be  baked  whole,  or  cut  into  pieces  anc 
fried  or  fricasseed. 

It  is  difficult  to  account  for  the 
notion,  it  says,  that  no  rodents  are  fit 
for  human  food.  Because  of  such  preju- 
dice, some  people  will  not  eat  rabbits 
or  squirrels,  and  probably  many  others 
are  kept  from  eating  such  excellent 
game  as  muskrats  and  prairie  dogs. 
While  guinea  pigs  are  seldom  eaten  in 

The  Guinea  Pig— an  Unexploited  Table  Delicacy 
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the     United        * 
States,    their       ' 
near     relationship 
to  rabbits,  and  the 
fact    that    they    are 
wholly     vegetarians, 
should  reassure  any  one 
who   may   entertain    doubts 
about  their  fitness  for  the  table. 

The  Peruvian  method  of  dressing  the 
guinea  pig  for  cooking  is  the  one  gen- 
erally adopted  wherever  it  is  eaten. 
The  animal  is  killed  by  dislocating  its 
neck,  after  which  it  is  prepared  much  as 
is  a  sucking  pig. 

A  GRAVITY  CLOCK 

'X'HIS  clock  is  run  entirely  by  the 
■*•  weight  of  the  steel  balls  which  are 
held  in  the  rim  surrounding  the  face 
of  the  clock.  The  weight  of  the  balls 
being  entirely  on  the  right-hand  side 
of  the  clock  tends  to  make  the  frame 
move  in  a  clockwise  direction,  the 
speed  of  the  movement  being  regulated 
by  a  pendulum  and  escapement,  the 
same  as  is  used  on  all  ordinary 
clocks.  At  intervals  of  one 
minute  one  of  the  steel 
balls  drops  to  the  bot- 
tom, and  after  ruiniin 
back  and  forth  in  the 
three  ducts  is  con- 
ducted around  to 
the  left-hand  side 
of  the  clock  where 
it  rolls  into  one  of 
the  buckets  of  the 
endless  chain.  This 
chain  also  deposits 
another  ball  once  a 
minute  into  the  run 
at  the  top  of  the  clock 
and  the  ball  rolls 
from  here  into  the 
little  space  provided 
for  it  on  the  outer 
rim  of  the  clock. 


TOWN   LOTS  \MLL 

SOON    T  AKE  THE 

PLACE    OF   THESE 

CARNATIONS 


The    adjustment    of 
this  clock   is   so  exact 
that    if    three    balls    are 
removed,   it  will   lose  time. 
If  four  balls  are  taken  out,  the 
clock  will  stop. 

We  are  used  to  ball-bearing  machin- 
ery of  one  sort  or  another,  but  the  ball- 
bearing timepiece  is  an  oddity. 

TEN  THOUSAND  CARNATIONS 
A  DAY 

A  CARNATION  garden  at  Redondo, 
^"^  California,  that  yielded  daily  thou- 
sands of  blossoms  has  been  sold  for 
forty  thousand  dollars  and  will  be  sub- 
divided into  residential  lots,  thus  put- 
ting an  end  to  one  of  the  most  pictur- 
esque business  ventures  of  southern 
California. 

This     ten-acre     tract     produced     for 
shipment    the    astonishing   number 
of  ten  thousand  carnations  every 
day  during  the  season.    This 
was  a  large  and  profitable 
business,   and   not   only 
were    choice    varieties 
cultivated,    but    sev- 
eral new  types  orig- 
inated here. 
1""  o  r   more   than 
twenty    years    the 
famous    carnation 
gar  d  ens    have 
been     among     the 
show  places  of  the 
Pacific    Coast,    and 
only     the     rapid     in- 
crease of  realty  values 
made  it  more  profit- 
able to  use  the  land 
for    h  o  m  e  s    rather 
than  for  the  raising 
of  floral  beauties. 


Gravity  Supplant.^  the  Main  Spring  in  This 
Clock 
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every 


t 


ONE    single    factory 
24.000      baseballs 
wurking  day  in  the  year ! 
There  are  nearly  two  hun- 
dred     manufacturers      of 
sporting  goods   in   the   United   States, 
half  of  whom  make  baseball  parapher- 
nalia.   Every  time  you  breathe,  a  base- 
ball   is    finished — if   you    consider    that 
the  plants  work  but  eight  hours  a  day, 
three  drop  into  the  basket  with  every 
res])iration  ! 

As  to  the  value  of  these  base- 
balls— anywhere  from  the  "five- 
cent"  ball  of  the  street  urchin 
to  the  "dollar  and  a  quarter" 
league  ball  of  the  big  games, 
no    one    can    say.    except    the 
manufacturers,  and  they  won't 
tell.     But  a  generous  half  of  the 
sporting  goods  sold   in   this   country — 
exclusive  of  boats,  automobiles,  and  other 
such  aids  to  outdoor  life — that  is,  fully 
half   of   the   sporting   goods   which    are 
manufactured   and   sold   for   games   and 
athletic  work  alone,  belongs  to  baseball. 
This    sporting    goods    business    totals 
over  $15,000,000  per  year  in   value  of 
goods  manufactured,  or  $7,500,000  for 
the   equipment   of 
the     great    game 
alone — bats,  balls, 
gloves,     cushions, 
chest     protectors, 
spikes.      diamond 
covers,     markers, 
etc.! 

As  might  be 
expected,  bats, 
gloves,  and  other 
apparatus  are 
made  yearly  in 
similarly  huge 
proportions. 
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"SMOKY  JOE" 
WOOD.  OK  THE 
BOSTON    AMER- 
ICANS 

Ho  is  generally 
cn-diti-d  with  hav- 
inir  won  the  1^>12 
pennant  for  the 
Red  Sox. 


would  seem  that  so 
piece    of    apparatus 


Now  it 

simple    a      

as  a  ball,      WK        a  bat,  a  mask,  or  a 
glove,        r  would    hardly    be 

subject  to  l^  much  inventive  in- 
genuity. ^^'  Yet  the  Patent  Office 
records  •"■^  28  patents  on  base- 
balls. 29  on  bats,  68  on 
gloves,  23  on  masks,  9  on  chest  pro- 
tectors, and  a  lot  of  miscellaneous  base- 
ball patents  besides.  There  are  two  pat- 
ent home  plates,  three  patent  bags,  four 
baseball  curvers.  four  diamond  covers, 
a  "baseball  returning  device"  to  take  the 
place  of  a  catcher  in  pitching  practice, 
a  base  which 
rings  a  hidden 
bell  when  the  foot 
touches  it.  a 
"baseball  catching 
machine"  to  take 
the  place  of  the 
human  hands  be- 
hind the  bat.  a 
"pitcher's  assist- 
ant" to  help  his 
arm  pitch,  Tim 
Murnane's  line 
marker,  any  num- 
ber    of     pitching 


What  docs  baseha/l  cost?  You  sup- 
port a  business  that  keeps  youfroyn  taking 
proper  physical  exercise.  You  neglect 
your  own  business;  you  neglect  your  fam- 
ily. Friends  become  your  eneynies,  enemies 
your  friends.  Along  zvith  millions  of 
other  foolish  ones,  you  squander  millions. 
That's  ivhat  the  national  game  of  base- 
ball costs.  But  it's  worth  every  bit  of  it, 
isn't  it.  Air.  Fan? 
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machines,  all  showing  interest  in  the 
game  and  desire  to  improve  its  simplest 
essentials. 

The  general  public  knows  but  two 
kinds  of  baseball — professional  and 
amateur.  But  the  "dyed-in-the-wool" 
fan    knows    many    varieties    of    both 


berless.  The  city  of  Washington,  for 
instance,  has  over  1,200  uniformed 
players  in  regular  organized  Amateur 
Leagues — and  Washington  has  a  popu- 
lation of  300,000!  Not  a  town  of  a 
thousand  inhabitants  in  the  United 
States     but     has     its     amateur     teams. 


THE  CLOUDY 
ATMOSPHERE   IN 
THE    "SMOKY    CITY" 
IN  NO  WAY  DIMS  THE 
ARDOR    OF    PITTS- 
BURGH  FANS 


classes.  There  is  organized  baseball, 
and  "Bush  League"  professional  ball. 
There  is  "semi-pro"  ball  and  inde- 
pendent, or  "Wild  Cat",  ball.  There  is 
college  ball,  amateur  ball,  and,  finally, 
just  plain  ball — representing  the  efforts 
of  the  boys,  youths,  and  young  men 
who  "play  just  for  the  fun  of  it." 

It  is  amateur  ball,  in  all  its  ramifica- 
tions, which  uses  up  so  much  baseball 
paraphernalia.  It  is  to  the  American 
boy  we  must  look  if  we  want  to  know- 
where  our  15,000,000  balls  go! 

If  you  wonder  how  it  is  that  the 
amateur  uses  the  larger  proportion  of 
balls,  gloves,  masks,  and  chest  pro- 
tectors, not  to  mention  uniforms,  you 
must  remember  that  one  adult  out  of 
every  thirty  people  in  the  LInited 
States  plays  some  kind  of  ball  during 
the  summer !  The  amateur  teams  in 
organized  amateur   leagues  are   num- 


■  MARTY"  O'TOOLE,    THE  $22,500   PITCHER  OF 
THE  PIRATES 

school,  college,  Y.M.C.A.,  athletic,  or 
just  plain  ball  club.  The  greater  num- 
ber of  these  towns  have  their  profes- 
sional team,  although  but  two  hundred 
and  fifty  are  represented  in  what  is 
known  as  "organized  baseball". 

Except  to  show  the  market  for  such 
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an  onormoiis  amntint  of  l)aschall  appa- 
ratus  and    iinpcilimciita,   vvc   have    but 


"TV"   COBR  OK  THE  TIGERS 


little  concern  with  amateur  ball  in  those  pages.     It  is  the 
business  of  baseball,   the  dollars  and  cents   side  of  the 
ijuestion,  which  interests  us. 

Vet  it  is  difficult,  if  not  utterly  impossible,  to  arrive 
at  any  exact  a]iproximation  of  the  profits   in   baseball. 
They  vary  too  much.     The  pennant  winner  of  this  year 
is  in  last  j)lace  next  .sea.son.     The  fans  who  stormed  and 
broke  the  fences  to  see  a  World's  C'hanii)ionship  team 
two  years  ago,   will   now 
leave  half  the  seats 


He  last  y o ar 
compiled  a  bat- 
liii(,'  avcrak'e  of 
410.  l!i.-  hiiihest 
known  to  base- 
hal  1 .  and  this 
year  "'hi-ld  out" 
fur  a  $15,000 
salary. 


COLD  WEATHER   WON'T   KEEP  THE  FANS  AWAY.  EVEN    AT  A  POST-SEASON  GAME 
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Nevertheless,  it  is 
possible  to  estimate 
somewhat  closely  the 
money  expended  on  the 
Major  League  activi- 
ties. There  are  16 
Major  L  e  a  g-  u  e 
Clubs,  playing 
L232  games 
every  year,  not 
counting  r  e- 
peats  for  ties, 
called  games, 
etc.  The  total 
attendance 
will  be  over, 
rather  than 
u  n  d  er  t  e  n 
m  i  1  1  i  o  n. 
While  this  fig- 
u  r  e  s  out  to 
about  8.000 
spectators 


A  BATTERY  OF  TELEGRAPH 
KEYS 

Where  the  "war    scribes'^   prepare   the 
volleys — the  press  stand. 


The     investment     in 
ball  players  is  not  con- 
sidered here  as  belong- 
ing to  expenses.     From 
1  few  thousand  to  almost 
a    hundred    thousand 
dollars     a    year     is 
paid    by    each    of 
the    various    big 
league  clubs  for 
i        the    right    to 
%        employ  certain 
players. 
^         Classical    in- 
stances     will 
occur    to    all 
fans  — ^  t  h  e 
$11,000     paid 
for  Alarquard, 
the    $22,500 
paid      for 
r)'Toole,  and  the 
$12,000    paid    for 
"i.ena"     Blackburn. 
It  would  not  be  possi- 
ble to  buy  Marquard's  re- 
lease   for    any    amount    of 
money  — ■  Marquard     won 
nineteen    straight    games 
ast    vear  ! 


MR.  AND  MRS.   FRANK  CHANCE 
Chance,  known  for  years  as  the  "Peerless  Leader"  of  the 
manager  of  the  New  York  Americans  at  a  salary  stated  to 


per  game,  and  many  games  have 
less,  there  are  many  games  which 
have  an  attendance  of  20.000,  30,000, 
and  even  a  greater  number  of  thou- 
sands. Prices  for  admission  range 
from  the  25  cents  for  the  right  to  sit 
and  root  and  bleach  in  the  sun,  to  the 
$1.50  paid  for  the  right  to  root  in  the 
shade  in  the  grandstand,  and  to  even 
higher  prices  for  the  box  seats.  Fifty 
cents  is  probably  a  fair  average.  That 
makes  an  income  of  $5,000,000  for  16 
Major  League  teams,  or  an  average  of 
$300,000  a  team.  The  expenses  of  a 
Major  League  team  are  high,  very  high 
— so  high  that  the  club  presidents 
never  publish  them.  Yet  information, 
like  water,  will  leak.  It  can  be  said 
that  the  expenses  of  a  big  league  team 
run  from  $100,000  to  $200,000  a  season. 


Cubs,  is  now 
be  $25,000. 


There 
not  money 
enough  in 
baseball 
to  buy 
Walter 
Johnson 
from  Washington — he  won 
sixteen    straight   last   year, 
and    is    the   most    dreaded 
pitcher    in    the    business ! 
Money  invested  in  play- 
ers belongs  to  the  invest 
ment,    not    to    the    ex- 
pense    account  — ■  be- 
cause while  you  may, 
and     not     infrequently 
do,  buy  a  "lemon",  you 
may,  if  yon  are  lucky,  get 
a     "find",     and     then     the 
value  of  your  investmen' 
will  soar  as  stock  or  bond 
never   soared !      It   may 
be  remembered  that  Ty 
Cobb,     champion     bats- 
man,   base    runner,    and 
generallv    conceded    the 


"HEINE" 

ZIMMERMAN 
OF  THE  CUBS 
The  leading  bats- 
man of  tlie  Nation- 
al LeaBue  in  1912— 
average  372, 
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COMISKEV   PAKK.  THE   HOME  OF  THK   WHITE  SOX 

A  palacf  which  they  took  poysrssion  of  nlnuit  the  tiniu  thty  outKffw  thr  nickname. 

"Hitlt-'ss  Wonders". 


these  prices, 
as  indicating  a 
player's  value,  are 
extravagant,  let  it 
be  said  that  the  mere 
announcement  that 
Marquard  or  Johnson  is 
to  pitch  in  an  important  game 
will  bring  in  at  the  "gate" 
more  than  the  $11,000  that 
Marquard  cost  the  Giants. 

Besides  the  legitimate  expenditure 
charges,  the  interest  on  the  investment, 
the  interest  on  the  actual  value  of  the 
baseball  plant  as  a  whole,  or  the  "fran- 
chise", as  it  is  usually  called,  the  de- 
preciation charge,  the  interest  on  money 
invested  in  players,  and  a  "charge  off" 
for  the  depreciation  in  the  value  of 
human  flesh  and  blood,  must  be  consid- 
ered before  profits  can  be  reckoned. 

Murphv  bought  the  Cubs  for  some- 
thing less  than"$12.S,000.  He  has  made 
as  high  as  $150,000  a  season  from  them, 
and  probably  nets  but  little  less  than 
$100,000  as  an  average. 

In  the  American  League,  Detroit  is 


"ED"  W,'\LSH.  THE   PREMIER  SPIT 
B.'^LL  PITCHER  OF  THE  ACiE 


an  example  of  the  losses  and  the 
gains.  When  the  Detroit  team  was 
not  "on  the  baseball  map",  its  owner, 
A.  F.  Angus,  dropped  $60,000  into  it. 
Tlien  came  William  H.  Yawkey,  who 
bnught  it,  engaged  F.  J.  Navin  to  man- 
age it,  and  the  fireworks  started.  To 
the  $35,000  paid  for  it,  were  added 
$45,000  losses  in  two  years.  But  Navin 
and  Yawkey  had  grit.  And  when  Hugh 
Jennings,  lie  of  the  "E-e-e-yah"  and  the 
grass-eating  ability,  was  secured  from 
Baltimore,  things  changed.  Detroit 
won  three  pennants !  In  five  years  the 
earnings  were  over  $350,000  for  this  one 
team.  The  grounds  of  the  home 
])lant  are  worth  $200,000  —  the 
stands  as  much  more ! 
Comiskey's  White  Sox  are  worth — 
no  one  knows  how  much.  Comiskey  says 
he  made  all  his  money  out  of  baseball 
— and  he  is  a  rich  man.  His  enormous 
stands  cost  him  more  than  $500,000, 
and  his  land  is  worth  half  as  much,  at 
least. 

But  what  these,  or  any  clubs,  are 
worth  is  not  to  be  told,  because  no  one 
knows !  Yoti  can't  put  a  real  price  on 
that  which  can't  be  bought — and  a 
Alajor  League  Club  is  about  as  hard 
to  buy  as  the  crown  jewels  of  England ! 
The  attendance  at  the  Polo  Grounds  in 
New  York  alone  is  estimated  to  be  700,- 
000  for  the  year.  But  here  we  are 
speaking  of  the  largest  club  (in  point  of 


BALL,    BAT,    AND    BUSINESS 


689 


facilities,  at  least)  and  the  cham- 
pion of  its   league.     Not  one- 
third  as  many  people  will  turn 
out  to  see  the  Boston  Braves 
perform,   yet    the   expenses 
of  the   Braves,   while   less, 
are  certainly   not   one-third 
that  of  the  Giants.     In  other 
words,     if    the    weak    teams 
break   even   or    lose   but   little, 
their  owners  are  happy.     It  is 
the  good  years  of  the  good  teams 
which  pay  "big  money 
offset  the  "big  money" 
is  always  the   lean   yea 
when  the  team  slumps 
as    Philadelphia 
slumped     last    year 
through  overconfidence 
in   its  ability   to   becom 
World's     Champions     three 
times  running ! 

The  baseball  fan  will 
tion  any  of  these  figure 
nonfan  may  say, 

"Oh,  it's  all  guessing  and  ap- 
proximating —  and  making  it 
big." 

Now,  it  is  not  possible  to  go  up 
to  a  baseball  magnate  with  a  gun  in  one 
hand  and  a  pencil  in  the  other  and  say, 

"Here,  tell  me  how  much  money  you 
made — how  many  people  paid  to  see 
the  White  Sox,  or  the  Tigers,  or  the 
Cubs,  or  the  Cardinals,  perform  last 
year." 

T  h  e  base-  ball  magnate  woidd 

probably  call    liis    manager, 

and     his         ^^^        manager     would 

■•SILK"  O'LOUGHLIN. 
THE    F.'^MGUS  UM- 
PIRE 
He  is  proclaiming  a  base 


call   some   tall   and   rangy   first 
baseman,  who  would  pick  you 
up    with    one    hand,    and    your 
gun  with  the  other,  and  set 
you  down  hard,  outside  the 
door !      You    have    to    ap- 
pro.ximate  when  you  can't 
get  details.    But  there  are  de- 
tails   available    regarding   the 
ast  World's  Series. 

us  suppose,  for  the  sake 
argument,  that  neither 
Giants  nor  Red  Sox  made 
a  cent  all  last  sea- 
son. Let  us  rea- 
son together  that 
these  poor 
team  s,  leading 
their  leagues  almost 
all  the  year,  drew  so 
poorly  at  home  and 
abroad  that  they  just 
made  expenses.  Can 
you  not  commiserate 
with  them,  when  they 
came  to  the  end  of  the 
series  and  had  each 
only  a  measly  little 
$150,000  to  divi<le  as  a 
eight  games  after  the 
season  was  over?  Pity  the  sorrows  of  a 
poor  baseball  magnate ! 

But  don't  pity  him  too  much.  There 
is  another  side  to  the  shield.  Every 
Major  League  franchise  does  not  repre- 
sent a  World's  Series  bonanza ! 

Wash-  ington,    in    the 

Ameri-       ^B^  '-'f'"  League,  fin- 

i  s  h  e  d  ^c^  ' J&Z-.  second  in  the 
race  in  ^'■4^^^.  1912,  for  the 
first  time  ^HkII^  '"   the  his- 

tory of  the         ^3KM%C  oldest 


CHARLES  A.  COMISKEY 
He  has  endeared  himself  to 
Chicago's  sport-Koing  public. 


result  of  playing 


"JOHNNY"    EVERS, 

THE      KEYSTONE 

KING" 

The  new   manager  of  the 

Cubs  —  and  the  youngest 


in  baseball 
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•MUGGSV"  McGKAW.  THE  $18,000  MAN- 
AGER OI'  THE  NEW   YORK 
NATIONALS 


fl 


Scries.  It  is  because  men  are  gam- 
l)1ers  and  "good  sports",  because 
there  is  the  excitement  of  tlie  money 
race  as  well  as  the  baseball  race,  that 
they  run  the  losing  as  well  as  the 
winning  teams.  It  is  because  there 
is  .s(j  nnich  of  the  gamble  in  the 
running  of  a  team  tliat  the  winner 
deserves  big,  hugely  big,  ])rofits. 
Certainly  the  baseball  fan,  who 
sees  for  two  hours  a  day  the  ef- 
forts of  the  best  trainetl  athletes 
in  all  the  world,  for  his  fifty  cents 


along  in  the  rut,  barely  making  both  ends 
meet,  and  with  stands  which  would  be  a 
disgrace  to  a  Class  D  League — in  spite 
of  this  fact,  when  fire  destroyed  those 
stands,  the  President  of  the  Club. 
Thomas  C.  Noyes.  had  the  nerve  to 
negotiate  for  the  sale  to  his  club 
of  the  land  he  had  rented  for  his 
ball  park,  and  to  put  up  a  mag- 
nificent stadium  of  steel  and 
concrete — all  for  a  tail-end  team. 
He  did  not  expect  it  to  stay  a  tail-em 
team.  And  that  is  the  secret — no 
owner  expects  his  team  to  stay  a  tail- 
ender.  There  is  always  the  hope. 
There  is  always  the  possibility  that  his 
team  may  finish  in  front — and  give  him 
a  chance  at   the   melon   of  a   World's 


average  admission,  does  not  begrudge 
the  estate  of  John  T.  Brush,  or  limmy 
McAleer,  of  the  Sox,  their  $l"50.000 
share  of  the  post-series  melon ! 

But  we  are  a  long  way  off  from  find- 
ing out  what  baseball  as  a  whole  coits! 
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We  are  considering  Major  League 
ball.    There  are  in  organized  ball — 
ball     played     under     the     National 
Agreement — thirty-six  leagues.  These 
thirty-six  leagues  employed,  in  1912, 
4,300  players  who  played  in  more 
than  ten  games,  and   about    1,000 
more     who     played     occasionally. 
These  players  were  members  of  256 
clubs  representing  about  250  cities. 
The  salaries  range  all  the  way  from 
$18,000— whicl/john   McGraw  is 
reputed  to  get  for  managing  the 
Giants — to  glory  and  three  meals 
a  day,  or  even  glory  alone,  in  the 
case  of  an   ambitious  yovmgster 
who  insists  on  some  Class  D  team 
trying   him    out.      But   probably 
$800  a  year  would  be  a  fair  aver- 
age  salary  for  the  Minor 
Leaguer,   even   as   $2,000   is   an 
az'cragc    salary    for    the    Major 
Leaguer.    This  makes  only  about 
$5,000,000  in  salaries  paid  base- 
ball players  in  the  United  States 
every  year  in  organized  ball.    No 
one  knows  what  the  total  might 
swell  to  if  the  "semi-pro"  ball, 
the    amateur    "bonus",    and    the 
Leagues"  not  in  organized  ball 
be  ptit  into  the  statistics! 

To  give  the  "average"  attendance  at 
Minor  League  games  is  to  talk  foolish- 
ness. There  is  no  such  thing.  But, 
according  to  the  opinions  of  the  best 
informed  men  in  baseball,  a  canvass  of 
the  sporting  writers  on  a  dozen  of  the 
greatest  of  baseball  papers,  and  an 
earnest  search  of  the  available  records, 
not  less  than  65,000,000  people  pay  not 
less  than  $20,000,000  to  look  at  5,000 
players  play  40,000  games  of  baseball 
in  a  single  season  ! 


■JIM" 
THORPE. 
THE  S.AC 
INDI.'iN 
The  ""deposed" 
athlete  who    is 
now  a  member 
of  tile  Giants 
and.  incident- 
ally, a  valuable 
advertising 
feature. 


'Rush 
could 


Now  add  up  in  your  mind  the  money 
paid    to    players    as    salaries,    the 
nioney  people  pay   for   admissions 
to  see  the  players  play,  the  cost  of 
baseball  apparatus  to  the  country 
at    large,    the    interest    on    the 
amount    of    money    invested    in 
liascball  players,  land,  franchise, 
and  stands — over  three  hundred 
parcels  of  lands  and  stands  in  or- 
ganized   college    ball — and    you 
will  find  the  total  not  far  from 
$40,000,000,  the  money  which  an- 
nually changes  hands  in  this  our 
country   for  the  sake  of  a  game, 
a  sport,  a  mental  excitement  and 
diversion. 

And  if  you,  a  nonfan,  ask  zvliy,  if 
you  want  to  know  the  secret  which 
causes  so  much  money  to  change 
hands,  you  need  go  no  further  than 
a  fundamental  of  American  char- 
acter to  understand.  Baseball  is  a 
clean  sport.  It  is  an  honest  sport. 
Call  it  exciting,  call  it  thrilling,  call 
it  inspiring,  or  intoxicating,  or  what 
you  will — it  lives,  thrives,  and  grows 
in  leaps  and  bounds,  because  it  is 
known,  not  guessed,  that  in  spite  of  its 
cost,  in  spite  of  its  risk,  in  spite  of  the 
gamble  of  the  owner  to  win  or  lose,  the 
game  is  clean,  straightforward,  and 
honest.  It  has  become  the  national  pas- 
time solely  on  its  merits  and  has  gained 
in  popularity  while  the  racing  game  has 
lost.  Its  appeal  is  universal,  and  pa- 
trons know  that  the  only  sentiment 
which  governs  its  votaries  is,  "May 
the  best  team  win  !" 


A  Close  Play  .^t  Second 

Note  the  position  of  the  baseman  in  blocking  the  runner 

from  the  bag. 


Unfair  Tactics 

The  third  baseman  is  shoulderins  the  runner  in  an  effort 

to  interfere  with  his  progress. 


WHERE    SCHOOLS    MARE    MEN 

By 
CHARLES    W.    MEIGHAN 


CUr/rURF.i:>  P.oston,  recog- 
nized center  of  American 
history  and  education, 
paused  for  a  few  hours  one 
day  not  long;  since  to  harken 
while  three  school  workers  from  the 
"wild  and  woolly"  West  unfolded 
startling  talcs  of  the  manner  in  which 
their  communities  have  solved  the 
ever-present  problem  of  persuading 
pupils  from  the  grammar  grades  to  go 
higher. 

When  C.  S.  Meek,  City  Superin- 
tendent of  Schools  of  Boise,  capital  of 
Idaho,  and  a  town  of  twenty-five  thou- 
sand, told  the  audience  that  where 
forty  boys  and  girls  graduated  in 
1909  from  Boise  High  School, 
more  than  one 
hundred  anc 
forty  would  re- 
ceive diplomas 
in  the  June 
class  of  1913, 
a  few  thou- 
sand  New 
England 
pedagogues 


Champion  Girls' 
Basketball 
Team  of  the 
BoisF  High 
School 


sat  u|>  and  rubbed  their  eyes.  They 
fairly  gas])ed  with  astonishment  when  he 
further  told  them  of  a  ])ublic  school 
system  that  has  brought  itself  so  close 
to  the  community  housing  it,  that  next 
year  its  high  school  will  have  as  agricul- 
tural instructor  an  e.xpert  worth  three 
thousand  dollars  annually,  whose  time 
will  be  divided  between  instruction  of 
school  pupils  who  are  studying  farming, 
and  of  farmers  of  the  county  who  require 
tlie  services  of  a  farm  director  and 
adviser. 

Before  Professor  Meek  concluded 
his  remarks,  that  great  throng  of 
trained  educational  workers,  sitting 
^almost  within  the  shade  of  the 
nation's  greatest 
universities 
and  colleges, 
discovered 
that  things 
r  e  V  o  1  u- 
t  i  unary 
and  re- 
in ark- 
able 
have 


.Abundant 

Facilitif-'s  Are 

Provided  for 

Taking  Care  of 

THE  Physical 

Welfare  of 

the  Pupils 
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A  CLASS  IN  THE  BOISE  HIGH  SCHOOL  STUDYING  AGRICULTURAL  WORK.  AND  THE   NEW 
BUILDING  NOW  IN  THE  COURSE  OF  CONSTRUCTION 


been  hapi)ening  to  the  public  school  sys- 
tem in  the  Rocky  Mountain  town  that, 
until  a  few  years  ago,  they  had  regarded 
as  part  of  an  uncharted  wilderness. 

In  all  industrial  lines  of  school 
activities,  the  problem  has  been  to 
supply  pupils  with  training  that  will  fit 
them  best  for  real  life.  To  meet  this 
difficulty,  in  the  IJoise  High  School,  four 
years  of  commercial  work,  two  years  of 
shop  work,  two  of  drafting,  two  of  sew- 
ing, two  of  music  (including  history  of 
music,  theory,  harmony,  chorus,  or- 
chestra, and  band),  two  of  art,  two  of 
dramatic  reading,  and  four  years  of 
agriculture  were  added. 

Boise  supplements  regular  classroom 
and  laboratory  study  in  its  agricultural 
department,  with  practical  field  experi- 
ence. It  has  thirty  acres  of  land  for  a 
demonstration  farm  and  a  practical 
farmer  is  employed  to  work  under  high 
school  instructors.  Every  effort  is  being 
expended  to  make  that  tract  of  land  the 
best  example  of  intensive  farming  the 
Boise  Valley  affords. 

Plans  for  its  future  development  in- 
clude a  commercial  greenhouse  and  a 


model  dairy.  It  is  aimed  to  make  it 
an  outdoor  laboratory  and  to  make  it 
self-sustaining  through  the  sale  of  its 
products.  United  States  reclamation 
experts  give  instruction  in  all  problems 
of  irrigation.  The  agricultural  depart- 
ment of  the  state  university,  seed  deal- 
ers,   and    growers    all    lend    assistance. 

But  the  most  striking  change  that  has 
been  made  provides  for  the  giving  of 
credits  in  all  vocational  departments 
for  real  work  done  outside  of  the  insti- 
tution itself. 

Owing  to  the  importance  of  agri- 
culture and  horticulture  in  southern 
Idaho,  these  branches  occupy  a  more 
conspicuous  place  in  the  Boise  cur- 
riculum than  any  other  line  of  indus- 
trial work.  The  four  years'  course 
consists  of  basic  agronomy,  practical 
horticulture,  animal  husbandry,  farm 
mechanics,     and     farm     management. 

Credits  are  given  students  for  work 
done  outside  of  school.  They  plant, 
prune,  spray,  and  cultivate  commercial 
orchards,  work  for  wages  in  commer- 
cial packing  houses,  and  go  into  the 
field  and  demonstrate  farm  machinery 
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lo  ]>rospectivc  purcliascrs.  ISuys,  work- 
ing under  export  siipcrinU'iuleiUs  in 
any  of  these  ways  clnring  the  summer, 
upon  favorable  report  from  their  em- 
ployers, receive  credit  in  liie  hinh 
school.  Managers  of  all  stock  farms 
in  the  valley  hrinq;  their  animals  lo  the 
state  fair  j;rounds  and  .yive  lectures  to 
the  class  in  animal  husbandry.  Ouriui;- 
fair  week,  judges  accompany  the 
classes  to  their  special  departments 
and  demonstrate  points  on  which  the 
stock  is  standardized.  Dairymen  have 
set  aside  portions  of  their  herd  for 
demonstrations  in  feeding,  care,  antl 
milk  ])roduction.  For  three  years,  the 
school  has  owned  a  dozen  pens  of  fine 
poultry.  So  much  for  the  department 
of  agriculture  and,  let  it  be  understood, 
in  these  brief  paragraphs  the  story  can 
onlv  be  summarized. 

The  students  in  the  commercial  depart- 
ment take  full  charge  of  the  business 
of  purchasing  all  books  and  sup- 
plies. Boys  in  the  shops  make  repairs 
on  all  school  buildings  and  are  given 
credit  for  summer  work  approved  by  a 
competent  contractor  or  builder.  Any 
task  performed  in  the  town  by  shop  boys 
represents  so  many  hours  of  credit  in 
school. 


In  the  drafting  department,  the  boys 
have  designed  more  than  fifteen  resi- 
dences already  built  in  Uoise.  Their 
exhibits  in  machine  and  architectural 
drafting  have  taken  prizes  at  the  state 
fair  in  cnnipetitinn  with  professional 
draftsmen. 

Is  the  community  co-oi)erating  with 
its  Department  of  lulucation  ?  It  is,  in 
a  way  that  few  cities  of  the  United 
States  arc  doing. 

Complete  co-operation  is  had  with 
the  juvenile  court,  the  city  health  de- 
])artmcnt.  the  physicians  and  dentists 
of  the  city  who  have  treated  free  of 
charge  all  cases  recommended  by  the 
school  nurse,  with  mothers'  clubs,  the 
cit}-  baseball  club,  the  Knights  of 
Columbus,  the  University  of  Idaho,  the 
Intermountain  Fair  Association,  and 
many  other  organizations  and  indi- 
viduals. 

In  cotmection  with  this  community 
co-operation  the  school,  recognizing 
the  need  of  a  central  athletic  field  and 
playground,  nourished  public  senti- 
ment until  the  city  heartily  approved 
when  the  board  of  education,  out  of 
the  school  funds,  paid  sixteen  thousand 


A  CLASS  IN  STOCK  JUDGING 
The  building  in  ttie  bactcground,  ttie  Wastiington  School,  was  desicncd  by  high  school  pupils  and  built  without  the  aid 

of  a  professional  architect. 
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dollars  for  forty  acres  of  wooded  land 
on  the  shore  of  Boise  River,  easily 
accessible  to  all  schools  of  the  city. 
Four  years  ago,  the  total  enrollment 
in  the  high  school  was  four  hundred ; 
this  year  nine  hundred  are  enrolled. 
Four  years  ago,  forty-four  were  gradu- 
ated, the  largest  class  in  the  school's 
history  up  to  that  date.  This  year,  the 
school  graduated  more  than  one  hun- 
dred and  forty.  During  the  same 
period,  enrollment  of  all  city  schools 
has  increased  twenty-five  per  cent. 
The  high  school  attendance  has  in- 
creased one  hundred  and  twenty-two 
per  cent  and  the  number  graduating 
lias  trebled.  More  than  one-fifth  of  the 
pupils  enrolled  in  the  entire  system  are 


now  in  high  school  and  there  is  every 
prospect  of  an  increasing  percentage. 

Is  Boise's  plan  a  success?  Superin- 
tendent Meek  says:  "No  artificial 
methods  have  been  adopted  to  retain 
pupils  in  school.  That  class  of  students 
which  formerly  dropped  out  of  school 
before  it  entered  upon,  or  completed, 
the  high  school  course,  is  finding,  in  the 
varied  lines  of  the  industrial  courses 
now  offered,  training  that  they  and 
their  parents  recognize  as  valuable 
for  their  chosen  vocations  in  life." 

That  is  Boise's  secret.  Any  other 
city  can  achieve  results  as  great,  if  it 
will  seek  out  what  its  children  require 
to  fit  them  for  real  life,  and  see  that 
thev  get  it. 
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By 


ROBERT    G.    SKERRETT 
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LITTLE  while  ago,  Jules 
Vedrines,  the  famous  French 
aviator  who  holds  the  record 
for  the  fastest  flight,  coolly 
said,  "In  time  of  war,  I  could 
speedier    machine    wreck    any 

slower  aeroplane  belonging  to  the  foe 

Ijy  simply  sweeping  past  him   a  hun- 
dred or  more  feet 

away.   The  eddies 

my    swifter    flyer 

would   create 

would     be 

enough    to    upset 

the    other    before 

its  pilot  could  re- 
store its  balance." 
What  Vedrines 

has    said    is    not 

mere  boasting, 

but  is  based  upon 

grim  facts  which 

have  already  cost 

many    airmen 


The  other  day  Lincoln  Beachey,  perhaps 
the  most  daring  of  all  aviators,  quit  the 
perilous  sport.  He  gave  as  his  reason 
the  belief  that  he  iras  lurim;  other  adven- 
turous spirits  to  their  deaths.  There  had 
been  too  many  upsets  of  the  frail  air- 
craft. But  now  a  neiu  mechanism  ap- 
pears vi'hich  promises  to  keep  an  aeroplane 
stable  in  any  ivind.  Elmer  A.  Sperry, 
its  im<entor,  believes  his  re?narkable  device 
will  practically  put  an  end  to  the  plunge 
of  death. 


their  lives.  You  can  thus  see  that 
flying  machines  have  not  been  any  too 
stable  when  in  motion  aloft — and  don't 
forget  that  the  motion  of  an  aeroplane 
creates  waves  in  the  air  that  reach  out 
in  more  directions  than  do  the  disturb- 
ances produced  by  a  vessel  upon  the 
surface  of  a  body  of  water. 

Very  recently, 
Elmer  A.  Sperry 
has  brought  to  an 
advanced  state  an 
automatic  stabil- 
izer which  is  won- 
derfully efficient, 
and  again  he 
shows  us  how  the 
gyroscope  can  be 
utilized  for  the 
purpose  of 
steadying  an  aero- 
plane. 

The  ailerons  of 
a    flying   machine 
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arc  tlie  little  planes  at  the  wine:  ti])s 
which  can  be  flexed  so  as  to  otTcr  dift'er- 
ent  angles  of  resistance  to  the  ])assinfj  air 
currents.  The  manner  in  which  these 
are  worked  serves  to  balance  the  ma- 
chine just  as  the  kindred  movements 
of  a  bird's  wiui^s  steady  it  wdiilc  soar- 
int^  at;aiu'-t  the  eddies  of 
the  wind.  In  tiie  case 
of  the  bird  these 
corrective 
movement'^ 


Again,  the  aeroplane  must  be  con- 
trt)iled  longitudinally,  st)  the  aeronaut 
has  two  things  to  guard  against :  the 
sudden  lifting  of  the  machine  by  a  gust 
of  wind  striking  his  elevator  planes  for- 
ward, or  a  kinilrcd  unexpected  disturb- 
ance getting  under  the  tail  of  the  aero- 
l)lane  and  causing  the  ap- 
liaratus  to  jilunge 
earthward.      It 


iinagnia- 
tinn  (o 
realize 


u  ntary. 
but  the 
airman  has  to 
wait  until  the 
flying  machine  is 
disturbed  to  a  meas- 
urable extent  before 
he  appreciates  the 
situation  and  pulls  the 
proper  levers.  In  a 
gusty  state  of  the  atmosphere  this 
incessant  stress  upon  his  attention, 
combined  with  his  other  duties,  makes 
his  work  both  hazardous  and  exhaust- 
ing. A  moment's  confusion  or  inatten- 
tion may  be  fatal. 


THE  AIRSHIP  TH.-\T  CANNOT  UPSET 
The  small  white  planL-  over  the  aviator  i.s  the 
face  of  the  anemometer.  The  pressure  of  the 
wind  against  it  causes  it  to  regulate  the  move- 
ments of  the  stabilizing  planes. 


the  diffi- 
culties that 
beset     m  e- 
chanical    flight, 
and  one  can  under- 
stand  that  aviation 
will  become  safe  only 
when    many    of    these 
contingencies    can    be 
met    and    offset    auto- 
matically,  thereby  relieving  the  aviator. 
Now  let  us  see  how  Sperry  does  this. 
By  using  cunningly  arranged   pairs 
of  gyroscopes,  one  pair  to  guard   the 
lateral  stability  and  the  other  pair  to 
take  care  of  the  longitudinal  problem, 
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Sperry  is  able  to  make  these  little  sen- 
tinels of  safety  do  better  and  more 
quickly  the  work  which  the  pilot  would 
otherwise  have  to  perform.  Perhaps  you 
want  to  know  why  he  uses  in  each  case 
a  combination  of  two  gyroscopes. 
Well,  simply  because  they  are  arranged 
to  act  against  each  other  when  dis- 
turbed in  their  balance  except  when 
the  agitating  impulse  comes  through  a 
chosen  plane — in  the  case  of  the  wing 
tips  this  is  the  horizontal  plane,  and 
for  the  rise  and  fall  the  vertical  plane 
is  the  direction  in  which  the  gyros 
functioning  the  tail  and  elevator  re- 
spond. Of  course,  these  sensitive  little 
spinning  wheels  are  not  in  themselves 
strong  enough  to  pull  the  levers,  or  the 
wires  which  operate  the   several 

steering  surfaces, 
but  they  can  bid 
stronger  agencies 
to  act. 

When  an  air 
eddy  or  a  wind 
gust  reaches  any 
of  the  planes  and 
tends  to  upset  or 
unbalance  the 
flying  machine,  the 
little  gyros  feel  the 
impulse  instantly, 
and  at  once,  by 
means  of  associate 
electrical  apparatus  of 
sufficient  strength,  manip 
ulate  the  throttle  of  the 
proper  compressed  air  system.  The 
air,  stowed  in  a  suitable  tank,  has 
energy  enough  to  work  the  required 
apparatus,  and  the  gyros  also 
command  the  extent  of  this  control 
reason  for  this  latter  feature  is  that  less 
steering  surface  is  necessary  to  effect  the 
same  result  when  the  aeroplane  is  mov- 
ing at  top  speed,  just  as  a  motor  boat 
needs  less  rudder  angle  when  going 
fast  than  when  moving  at  a  slow 
pace. 

In  one  of  the  illustrations  showing 
the  vital  mechanism  of  a  Curtiss 
machine,  we  see  a  small  square  plane 
above  the  pilot's  right  shoulder.  This 
little  sheet  of  metal  is  the  face  of  an 
anemometer,  and  tlie  pressure  of  wind 
against  it  brings  a  number  of  functions 
into  play.    One  of  these  causes  a  small 


ame 


The 


electrical  indicator  to  show  the  airman 
just  how  fast  he  is  traveling,  and  an- 
other regulates,  agreeably  to  the  speed, 
the  extent  of  the  movements  of  the 
stabilizing  planes. 

But  there  is  a  third  duty  performed 
by  it  which  is  of  the  utmost  importance — 
this  is  nothing  short  of  safeguarding  the 
aviator  from  a  fatal  plunge  earthward, 
tail  first.  When  ascending,  the  pilot 
turns  the  nose  of  his  machine  upward, 
and  what  he  loses  in  movement  for- 
ward he  gains  in  lift.  Unfortunately, 
the  desire  to  climb  quickly  sometimes 
induces  the  airman  to  increase  this 
angle  of  rise,  and  because  his  engines 
are  humming  away  regularly  he  is 
lulled  into  a  sense  of  false  security. 
The  aeroplane  must  move  at  a  certain 
speed,  depending  upon  its 
ht,  in  order  to  be  sus- 
ed  in  the  air,  and  the 
ot  may  not  know  that 
e  is  dangerously  near 
this  vital  limit.  Sud- 
denly, his  machine 
seems  to  shiver  and 
then — more  quick- 
ly than  we  can  de- 
scribe— the  aero- 
plane darts  down 
tail  first,  on  an 
u  ncontrollable 
earthward  dash. 
Now,  when  the 
pressure  of  the  air  cur- 
rents against  the  face  of 
the  anemometer  disk  is 
within  a  few  miles  of  the 
danger  limit,  this  little 
apparatus  automatically 
planes  guiding  vertical 
movement,  so  that  the  machine  at  once 
dips  forward  a  number  of  degrees  and 
starts  to  volplane  down  toward  terra 
firma.  This  inclination  gives  the  flyer 
sufficient  impetus  to  restore  it  to  a  safe 
velocity  and  at  the  same  time  brings  the 
pilot  to  a  realization  of  the  peril  avoided. 
The  pilot  regains  control  only  after 
the  aeroplane  is  safely  upon  its  new 
course. 

Recently,  at  San  Diego,  an  aeroplane 
equipped  with  this  device  was  deliber- 
ately subjected  to  upsetting  tests  over 
the  water,  and  in  every  case  it  proved 
equal    to   the    demands   placed    upon    it. 


Thk  Am.:>km\ieter  at 
Close  Kangf. 
The  sensitive  spring  meas- 
ures the  pressure  of  the 
wind  and  the  electrical 
mechanism  turns  on  and 
off  the  motive  air  for  the 
planes. 


reverses 


the 
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WATCHMEN  OF 
THE  FORESTS 


w 


r 


■|"11  the  forcst- 

clail    hills    ami 

valleys  of  more  than 

one     luinilred      and 

fifty  -  nine    National 

I'arks,     cover  in  j^ 

thousands  of  scjuarc 

miles,  to  guard   for 

Uncle    Sam,   the 

Forest     Service, 

through  its  rangers, 

is  forced  to  keep  a 

sharp  lookout.     Dot- 

t  i  n  g  the   vast 

stretches    there    arc 

watch  towers.    From 

these    towers, 

manned   by   rangers 

or    other    employes 

of   the   Service,   the 

/     I  j      a  1  a  r  m    m  a  y    b  e 

)f^L  ^^^^^      sounded  at  the  first 

II^bH^IBvHj      appearance 

^■^l^^^ft^H      smoke    by  'day    or 

^^^■^H      night. 
I^^HJ^^^^B         Some 

FiKE  Tower  FOR  Use  IN      '        these 
Forest  Service  towers 

are  of 
steel,  similar  to  the  ordinary 
windmill  frame  of  the  Middle 
\\  est ;  however,  in  several  of 
the  forests  it  has  been  found 
necessary  to  replace  the  steel 
towers  by  wooden  ones  be- 
cause of  the  prejudice  of  the 
native  lookouts  against  stand- 
ing watch  in  a  steel  tower, 
owing  to  the  attraction  such  a 
metallic  eyrie  might  have  for 
lightning. 

Lookout  men  are  usually 
equipped  with  an  improved 
portable  range  finder — an  in- 
vention of  the  Forest  Service, 
which  enables  them  to  approx- 
imate the  location  of  a  fire 
miles  away.  A  flag  in  day- 
time and  a  red  light  at  night 
are  used  as  a  means  of  signal- 
ing other  towers  and  summon- 
ing help  w'hen  a  forest  fire  is 
imminent. 


A  BUSINESS  SEMAPHORE 

A  MOni'lL  of  a  semaphore  that  oper- 
•**■  atcs  by  electricity,  is  the  uni(|ue  de- 
vice of  a  western  retailer  to  attract  trade. 
An  electric  motor  cau.ses  the  arms  to 
rise  and  fall,  showing  a  red  and  a 
green  light.  The  cost  of  installing  this 
was  very  slight  and  the  dealer  says  that 
many  patrons  have  dropped  in  with  the 
remark,    "1    saw    your    stoji    signal,    and 


here  I  am !  Now  1 
lie  regards  the 
novelty  as  a 
"trade-getter".  It 
is  an  attention- 
compeller. 

SEATTLE 
SKYSCRAPER 

"Tl-IE  last  bolt  in 
•*•  the  steel  of 
this  skyscraper 
situated  at  Seattle, 
V\'ashington,  was 
set    dur- 


would  like  to  buy. 


A  Business  Semaphore 


i  n  g  the 
week 
e  n  f  1  i  n  g 
March 
8,    1913. 

The  L.  C.  Smith  Building  is 
the  tallest  in  the  world,  out- 
side of  New  York  City. 
When  completed  the  latter 
part  of  this  summer  it  will  be 
forty-two  stories,  over  four 
hundred  feet,  high. 

The  owner  of  the  structure 
made  an  effort  to  go  up  in  the 
lofty  skeleton  just  after  the 
flag  was  flown  from  the  last 
steel  piece  set  in  place,  but 
dizziness  caused  him  to  pause 
at  the  twentieth  story. 

Elevators  w-ill  soon  serve  to 
obviate  his  difficultv. 


KOREA  MAKES  SLOW 
PROGRESS 


L.  C.  Smith  Building. 

Seattle 
Tht'  West,  too,  has  its 
cloud-piercing  structures. 


illustra- 


""piIE  accompanying 
•*•     tions  show  a  market  day 
scene   in   Soul,  the   capital  cf 


SCENES  FROM    KOREA,  THE  "HERMIT  KINGDOM" 
Above,  market  day  in  Soul,  the  capital.     Below,  fuel  sellers  peddling  their  wares. 


Korea,  and  the  method  by  which  fuel  is 
carried  in  that  last  frontier  of  primitive 
civilization.  The  old  Tartar  custoni.s 
and  practices  that  have  prevailed 
through  the  centuries  are  still  main- 
tained in  the  "Hermit  King- 
dom". The  natives  trooping 
through  the  wide,  irregular 
square  in  their  picturesque 
robes  form  a  most  interest- 
ing spectacle.  This  view 
also  gives  a  good  idea  of 
the  Korean  style  of  archi- 
tecture. The  buildings 
are  very  primitive  in 
character,  being 
cheaply  and  crudely 
constructed.  The 
thatched  roofs  are  held  in 
place  by  ropes  or  wire.    Fuel 


WATERPOWER  FROM  A  RAFT 

A    MODEL   of   a   triangular   raft   or 
■^^    shallow  barge  stands  in  the  streets 


of  Los  Angeles  with 


sign  attached 


stating  that  a  promoter  is  wanted  for 
an    invention    to   develop   waterpower. 
It    is   proposed   to   utilize   a   large 
duplicate    of    this    device    by 
anchoring  it  in  the  cur- 
rent    of     a     river,     the 
twenty     paddle     wheels 
which    project    from    its 
side  to  be  kept  in  motion  by 
the   stream.     The   power   is 
transmitted    by    chains    and 
sprockets  to  a  driving  shaft 
which    operates    to    produce 
electrical  power. 
The    inventor   claims    that   he 
is  carried  upon  the  backs  of    This  Current  motorWater-   has   found  a  way  to  produce 
men,  children,  or  cattle.  ^°^''\^uoIwtIV"''  ^       the  cheapest  power  on  earth. 
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IT  was  a  big  idea,  but  liis  faith 
backed  it  up.  He  had  learned  from 
a  Texas  rancher  that  by  crossing 
a  certain  kind  of  sheep  from  Rus- 
sia—Karakul— with  the  American 
sheep,  the  pelts  of  the  resulting  lambs 
would  be  the  valuable  Persian  lamb, 
astrakhan,  and  krimmer  furs.  He  did 
not  see  why  it  would  not  be  possible 
to  produce  these  pelts  on  a  large  scale 
and  thus  get  a  share  of  the  fourteen 
million  dollars  spent  by  the  United 
States  in  Russia  every  year  for  these 
same  kinds  of  furs.  To  be  sure  nobody 
in  this  country  had  ever  tried  to  pro- 
duce these  furs  for  other  than  experi- 
mental purposes.  But  why  should  that 
matter?  Why  should  not  he,  L.  M. 
Crawford,  be  the  first? 

So  Crawford,  a  Kansas  farmer,  took 

100 


the  step  which  has  made  him  the  dis- 
coverer of  a  new  branch  of  farming  for 
tlie  United  States — fur  raising.  He 
bought,  from  a  Texan,  the  Jarger  part 
of  the  only  Karakul  herd  ever  brought 
into  the  United  States,  shipped  in  1,100 
Lincoln  ewes  from  Idaho,  and  con- 
verted his  1,900-acre  ranch  near  Cot- 
tonwood Falls  into  a  fur  farm.  It  was 
a  $35,000  undertaking  but  the  results 
have  justified  it.  That  was  last  sum- 
mer. His  1,100  ewes  are  now  bearing 
lambs  whose  skins  are  worth  $6  to  $12 
apiece  when  only  a  few  days  old.  If 
he  should  sell  them  all  for  fur,  his 
profits  would  be,  approximately,  $10,000 
this  year  from  the  lambs  alone.  But 
many  of  them  will  be  sold  as  breeding 
stock,  which  bring  even  higher  prices. 
The  Karakul  sheep  on  the  Crawford 
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farm — thirty-four  in  all — were  im- 
ported direct  from  Asia  in  1908  by  Dr. 
C.  C.  Young  of  Texas.  Since  that  time 
experimental  work  in  crossing  these 
with  American  sheep  has  been  carried 
on  in  Texas  and  Michigan,  and  a  test 
is  now  being  made  by  the  United 
States  Department  of  Agriculture. 
According  to  a  recent  report  from  the 
Bureau  of  Animal  Industry,  the  tests 
with  these  sheep  have  not  gone  far 
enough  for  the  announcement  of  def- 
inite conclusions,  except  that,  accord- 
ing to  the  report,  "the  residts  so  far 
obtained  are  promising."  The  herd 
imported  by  Dr.  Young  was  sold  last 
spring,  the  larger  part  going  to  Mr. 
Crawford. 

The  Karakul  is  a  desert  sheep  native 
to  Bokhara,  Central  Asia.  Because  of 
the  extreme  heat  of  summer  and  the 
intense  cold  of  winter  in  that  country 
these  sheep  have  become  inured  to 
these  hardships  and  can  therefore 
stand  much  more  heat  than  any  native 
American  sheep.  The  scanty  vegeta- 
tion on  the  steppes  of  Bokhara  has 
developed  the  Karakul  into  a 
great  rustler  and  browser. 
In  hardiness  only  the 
Mexican  goats  and 
the  American 
m  o  u  n  t  a  i  n 
sheep  can 
compare 
with 
the  m. 


This  explains  why  the  hybrids  result- 
ing from  a  cross  between  the  Karakul 
and  any  American  breed,  are  so 
hardy  and  can  live  on  pasture  where 
the  average  American  sheep  would 
starve.  No  goat  will  keep  underbrush 
down  more  effectively  than  the  Kar- 
akul, and  in  this  and  many  other  re- 
spects they  resemble  the  goat  more 
than  the  sheep.  But  the  Karakul  does 
not  possess  the  disagreeable  musk 
flavor  of  the  goat  family  and  of  the 
American  sheep. 

A  massive  head,  a  short  face,  and  a 
nose-line  greatly  bent  are  character- 
istics of  a  Karakul.  The  ears  are  large 
and  pendulous ;  feet  thick,  short,  and 
very  strong.  The  tail  is  large  and 
triangular-shaped  with  a  twist  on  the 
end.  Often  it  weighs  thirty-five  pounds. 
Sometimes  it  is  so  large  that  it  has  to 
be  supported  by  a  two-wheeled  cart 
to  which  the  animal  is  hitched.  The 
wool  is  gray,  long,  and  coarse,  with 
occasionally  a  soft  underwool  which 
indicates  the  presence  of  tight-wool 
blood  and  is  not  desired  except  on  the 
front  of  the  head  and  on  the 
rear  extremities,  where  it 
is  black,  very  lustrous, 
a  n  d  c  u  r  1  y.  The 
young  lambs  are 
black;  their 
wool  is  curly 
and  pos- 
sesses a 
wonder- 


MARV   HAD   A 
LITTLE  LAMB 


ITS  PELT  WAS 
WORTH  TEN   DOLLARS 


702 


TECHNICAL    WORLD    MAGAZINE 


fill  lustre,  inakinq'  thciii  ulijccts  of  cereal 
beauty. 

W'licn  Karakul  rams  are  bred  to  any 
shec|) — white,  s^ray,  or  brown — the  off- 
sprint;-  lambs  arc  a  beautiful  lustrous 
black  the  first  few  days.  All  such 
hybrid  lambskins  are  valuable  as  fur 
if  marketed  soon  after  birth.  In  fact 
the  earlier  the  hide  is  obtained  the 
more  valuable  it  is.  The  most  ex- 
pensive skins  are  frequently  obtained 
from  1  a  m  b  s 
prematurely 
born.  When 
born  with 
light  lustrous 
curls  they  are 
known  among 
furriers  as 
Persian  lamb 
furs.  These 
bring  the 
highest 
prices,  for 
they  are 
much  desired 
for  coats  by 
the  wealthy. 
If  the  lambs 
come  with 
open  curls, 
they  are 
called  astrak- 
han, which  is 
a  less  ex- 
pensive fur. 
\y  hen  the 
skins  show 
gray  shades 
they  are 
known  as  krimmer,  a 
cheaper. 

Excellent  tight-curled, 
have  been  produced  on  the  Crawford 
ranch  by  crossing  Karakul  with  Ameri- 
can Lincolns  and  Cotswolds,  and  Craw- 
ford believes  it  safe  to  predict  that  the 
Leicester  and  Wensleydale  breeds  will 
give  fully  as  good  fur  if  not  better. 
The  hybrids  produced  by  Karakuls 
bred  to  native  sheep  are  of  greatest 
value  for  fur,  but  they  have  other  qual- 
ities which  make  them  a  highly  desir- 
able t3pe  of  sheep.  They  grow  much 
larger  than  the  native  animals.  Tests 
made  by  a  Chicago  packing  company 
at  its   branch   at    Fort   Worth,   Texas, 


The  rams  below 


A  Valuable  Lamb  and  Its  Forbears 
The  few-days-old  lamb  is  a  Karakul-Lincoln  cross  whose  pelt  is  woith 
from  $8  to  $12.    The  ewe  is  an  American  Lincoln, 
are  pure  bred  Karakuls. 


rrade     stil 


black    skins 


and  by  such  breeders  as  Rhome,  Good- 
night, Simonson,  and  Crawford,  prove 
conclusively  that  when  American  tight- 
wool  sheep — Merinos,  Rambouillets, 
Shropshires,  and  others — are  crossed 
with  Karakuls  or  with  Karakul-Lin- 
colns,  there  is  an  increase  in  weight 
amounting  in  some  cases  to  fifty  per 
cent.  What  is  even  more  important  is 
the  fact  that  the  Karakul  strain  seems 
absolutely  to  breed  out  the  woolly  or 

m  u  s  k  1  i  k  e 
flavor  of  the 
meat  of  tight- 
wool  sheep. 

Mr.  Craw- 
ford has  the 
co-operation 
of  the  Kansas 
Agricultural 
College  in  de- 
vclo[)ing  his 
new  industry. 
D  r.  R.  K. 
Nabours,  an 
experimental 
breeder  at 
that  college, 
has  advised 
w  i  t  h  M  r. 
Crawford  in 
the  crossing 
of  the  shee]x 
lie  is  making 
a  close  study 
of  heredity 
and  is  p  a  r- 
ticularly  in- 
terested in 
the  possibil- 
ities of  interbreeding  Karakuls  with 
native  sheep  and  with  hybrids.  If  the 
hybrids  produced  follow  the  Men- 
delian  law  of  inheritance,  it  will  be 
possible  for  Crawford  to  get  any  num- 
ber of  pure-bred  Karakuls  without 
the  necessity  of  importing  more  rams 
from  Asia.  If  the  hybrids  of  pure 
strains  in  the  second  generation  do  not 
split  up  into  pure-bred  Karakuls  and 
pure-bred  Lincolns  (according  to  the 
Mendelian  law  of  heredity)  but  blend 
and  breed  true,  then  this  country  will 
have  a  new  breed  of  sheep.  And  such 
a  breed.  Dr.  Nabours  believes,  com- 
bining, as  it  would,  the  good  qualities  of 
both  types,  should  be  a  valuable  one. 


MEASURING    LIFE 

By 
F.    C.    WALSH.    M.D. 


NO  matter 
how 
healthy  a 
man  may  appear 
to  be ;  no  matter 
even  if  he  has 
been  pronounced 
in  perfect  health 
by  the  best  of 
physicians  after  the  customary  examina- 
tion, that  man  can  not  be  honestly  as- 
sured by  such  an  opinion  unless  his  blood 
pressure  has  been  accurately  estimated. 
Such  is  the  latest  gospel  in  taking  the 
health  measurement  of  any  man  ;  but  par- 
ticularly does  this  latest  dictum  hold 
good  for  all  individuals  over  forty. 
Those  who  value  health  for  its  own  sake 
should  welcome  a  new  method  of 
estimation. 

But  the  method  scores  in  another 
way.  Where  a  correct  estimation  of 
one's  physical  condition  is  related 
closely  to  dollars  and  cents,  as  in  life 
insurance,  this  gospel  of  blood  pressure 
cuts  a  very  important  figure — in  fact 
a  few  of  the  more  progressive  com- 
panies will  not  accept  a  "risk"  above 
the  age  of  forty  until  they  feel  safe  on 
this  particular.  One  or  two  of  these 
companies  have  themselves  recently 
thrown  the  spot  light  on  this  interest- 
ing but  puzzling  problem  in  our  daily 
human  drama. 

What  is  blood  pressure,  anyway  ? 
In  the  first  place,  it  is  not  essentially 
anything  harmful.  Everybody  has  it. 
It  is  only  when  it  is  found  to  be  un- 
usually "high"  that  it  is  to  be  taken 
seriously.  It  is  comparable  to  the  pres- 
sure exerted  by  water  when  passing 
through  an  ordinary  garden  hose.  In 
our  bodies  the  hose  is  represented  by 
an  artery,  and  the  pressure  is  caused 


If  you  value  your  life  you  should  read  this 
article  —  especially  if  you  arc  past  forty. 
Herein  are  contained  the  startlini;  results  of 
the  investigations  made  by  a  certain  life  in- 
surance company.  This  is  not  an  article  for 
the  neurasthenic;  it  is  an  article  that  par- 
ticularly concerns  the  strong,  full-blooded  man. 


by  the  heart 
forcing  the 
blood  through 
this. 

Pressure  is 
less  where  fluid 
is  passing 
through  a  flex- 
ible tube,  b  e- 
cause  the  walls,  owing  to  their  elasticity, 
offer  little  resistance.  But  with  the  same 
force  behind,  the  pressure  is  increased 
if  the  walls  of  the  tube  are  unyielding. 
Tubes  of  rubber  and  glass  are  excellent 
illustrations  of  such  contrasts.  Now, 
where  hardening  of  the  arteries — due 
to  old  age,  gout,  alcoholism,  or  other 
excesses — has  set  in,  the  blood  pressure 
as  a  consequence  is  high.  Too  much 
pressure,  a  "high  pressure",  is  very  apt 
to  break  the  artery.  If  this  occurs  in 
the  brain,  we  have  apoplexy. 

There  is  an  ingenious  instrument 
called  the  manometer  which  is  a  device 
for  taking  the  measure  of  this  pressure, 
and  this  is  recorded  on  a  scale  very  like 
that  of  the  thermometer,  only  instead  of 
degrees,  the  scale  is  divided  into  milli- 
meters. 

Suppose  the  instrument  is  applied 
over  the  artery  in  the  arm  of  a  man 
still  in  his  twenties.  The  mercury  in 
the  glass  tube  of  the  instrument  runs 
up  to  about  120.  What's  the  verdict? 
That  young  fellow's  blood  pressure  is 
perfectly  normal,  and  the  chances  are, 
even  if  any  other  examination  by 
other  methods  is  made,  nothing  will  be 
found  wrong  with  his  heart  or  kidneys. 
This  test  should  always  be  made  be- 
fore any  one  takes  up  athletic  work  of 
any  kind. 

.Suppose  on  the  other  hand  that  a 
man  a  little  over  forty  has  his  blood 
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Instruments  for 

Taking  Blood 

Hressuke 


pressure  taken,  and  tlic  mercury  in  the 
niandmeter  mounts  as  hi_nh  as  135  or 
lotl  llu-n  the  probabilities  are  tliat 
there  is  some  disease  hidden  avva}'  in 
his  system,  thousjjh  he  may  never  have 
com])lained  of  ill  health  in  all  his  life. 
At  the  best  guess,  his  state  of  health 
would  not  be  above  sus])icion,  and 
would  require  a  further  search  by  otlier 
means. 

Suppose  again  that  some  third  indi- 
vidual around  the  age  of  fifty  under- 
goes examination  for  his 
physical  condition,  and 
after  the  usual  "pound- 
ing and  sounding"  in 
every  possible  way  noth- 
ing is  found  wrong  with 
him.  He  beams  with 
satisfaction ;  so  far  all  is 
well.  Then  the  manom- 
eter is  brought  forth  and 
carefully  applied,  and 
the  mercurv  runs  up 
to  185.  What  then? 
Even  with  no 
other  manifesta- 
tion of  trouble,  the 
chances  are 
about  even  that, 
uidess  he  ado]5ts 
some  means  to  combat  this 
high  pressure — which  it  is 
possible  to  do — he  will  develop 
within  the  next  year  or  two  either 
a  "hardening"  of  the  arteries,  a 
trouble  known  as  "heart  murmur", 
or  an  actual  enlargement  of  the  heart ; 
or  if  not  one  of  these,  then  some 
kidney  trouble  like  Bright's  disease  ;  or 
some-  one  of  the  many  nervous  affec- 
tions, and  even  possibly  diabetes.  He 
will  also  run  a  more  than  usual  risk  of 
dying  sooner  or  later  from  either 
apoplexy  or  kidney  trouble.  It  is  not 
positive  that  he  will,  but  certainly  his 
chances  of  doing  so  are  too  great  for 
him  not  to  heed  the  warning  of  the 
little  instrument  used  in  ascertaining 
his  blood  pressure. 

It  is  interesting  and  important  to 
note  that  in  persons  known  to  be 
healthy  the  blood  pressure  will  rise 
under  certain  conditions  and  circum- 
stances. Those  of  a  nervous,  anxious 
temperament,  engaged  in  occupations 
which   involve   much  worry   or  nerve 


strain,  have  a  great  tendency  to  an 
increased  pressure  in  their  arteries. 
Exercise  and  muscular  action  of  any 
kind  will  also  raise  the  pressure,  espe- 
cially in  the  veins.  Even  posture  has 
an  inlluencc,  pressure  being  highest 
while  standing,  and  lowest  when  sit- 
ting or  lying  down.  All  this  has  a 
liearing  in  certain  occupations  and  un- 
der certain  conditions  which  each  indi- 
vidual must  apply  to  his-  own  special 
case,  for  even  this  sort  of  pressure  is 
conducive  to  disease. 

Mental     excitement     and 
jierturbation  cause  increased 
])ressure,  while  even  climate 
and  weather  have  their  in- 
fluences.    The     same     indi- 
vidual,  when   measured   for 
his  blood  pressure  at  various 
seasons,    will    be    found    to 
have  a  lower  pressure  in 
summer  than  in  winter. 
^pS!^       With  these  striking 
facts    in    mind,    it 
should    be    safe 
to    presume 
*^\       that    fewer 
persons  are 
a  f  f  1  icted 
with     a  p  o- 
plexy   or   kidney   trouble   in 
such  equal)Ie  climates  as  south- 
ern California  and  Florida,  than 
in   those   portions   of   the   country 
subject     to     extreme      changes      in 
weather. 

That  much  might  be  theory,  but 
theorizing  on  other  phases  of  the  sub- 
ject is  wholly  unnecessary;  sufificient 
statistics  exist  to  clinch  the  facts.  One 
jirogressive  life  insurance  company  in 
the  Middle  West  rejected  in  a  certain 
period  365  applicants  for  no  other 
reason  than  this:  their  blood  pressure 
was  found  too  high !  Nothing  else 
could  be  found  wrong  with  any  of 
them,  and  most  companies  would  have 
considered  these  365  to  be  healthy  men, 
and  therefore  entitled  to  insurance.  It 
was  a  radical  stand  to  take,  and  this 
company  was  naturally  much  inter- 
ested in  the  wisdom  of  its  course — or 
its  folly — as  might  be  demonstrated  by 
subsequent  disclosures. 

It  took  the  trouble  to  follow  up  the 
later  health  history  of  as  many  of  the 
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365  as  possible.  Considering  the  fact, 
worth  repeating,  that  their  only 
trouble  was  high  blood  pressure,  the 
result  of  subsequent  examinations  was 
interesting.  Sooner  or  later — within 
the  space  of  a  year  or  two — 123  of 
them  developed  some  trouble  fully  en- 
titled to  the  name  of  disease  ! 

7  developed  diseases  of  the  arteries. 
10  developed  heart  murmur. 

4  developed  enlargement  of  the  heart. 
80  developed  kidney  trouble. 

6  developed  nervous  ailments. 
16  developed  miscellaneous  diseases. 

The  average  blood  pressure  of 
these    rejected    ones    was     170. 
There  is  a  moral  to  be  read 
between   the   lines   of   all   this : 
No  one,  especially  past  the  age 
of  forty,  can  consider  himself 
in    perfect    physical    condition 
unless  he  knows  that  his  blood 


referred  to  as  the  Great  Scarlet  Plague 
— all  these  are  important  factors  in  the 
production  of  hidden  disease  of  the 
arteries  or  kidneys,  which  often  mani- 
fests itself  only  by  the  discovery 
of  a  high  blood  pressure.  Eating  to 
excess,  and  particularly  partaking  of 
rich  and  highly  seasoned  foods,  has  an 


A  Form  of  the  Manom- 
eter  AT   Close   Range 


pressure     is     just 
what   it   ought   to 

be.  The  only  positive  way  of  knowing 
this  is  by  having  the  pressure  taken  about 
once  every  year,  and  certainly  at  in- 
tervals of  not  more  than  two  years.  If 
the  pressure  is  found  to  be  normal,  well 
and  good.  It  is  a  matter  of  far  more 
importance  than  normal  weight,  over 
which  one  is  likely  to  congratulate 
himself. 

But  if  the  pressure  is  found  to  be 
too  high,  then  what? 

That  will  depend  largely  on  the  in- 
dividual and  his  ability  to  change  his 
mode  of  life,  .'\lcohol,  excessive  use 
of  tobacco,  metallic  poisoning  l)y  lead, 
and  the  disease  which  must  be  politely 


It  Whispers  Strange  Secrets  to  the 

Physician 

Usintj  the  manometer,  the  marvelous  little 

instrument  that  "'measures  life". 


important  bearing  in  produc- 
ing conditions  only  detectable 
through  taking  the  blood  pres- 
sure. Even  such  an  apparently 
simple  and  innocent  condiment 
as  common  table  salt  should  be  used  as 
little  as  possible.  Meats,  except  in  small 
quantity,  are  to  be  tabooed.  But  milk, 
on  the  other  hand,  is  to  be  recommended 
highly,  and  at  times,  if  possible,  exclus- 
ively. Alcohol,  of  course,  must  not  be 
indulged  in.  Worry  must  be  reduced 
to  a  minimum,  not  forgetting  that 
anxiety  about  the  condition  itself  is  bad. 
Exercise  must  not  be  abandoned  entirely, 
but  must  be  kept  down  to  a  point  remote 
from  actual  fatigue. 

By  following  these  and  various 
other  health  measures  there  is,  in  spite 
of  the  discovered  high  pressure,  a  good 
chance  of  reaching  a  fairly  ripe  old  age, 
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tlioiigli  of  course  the  earlier  the  con- 
ilition  is  "caught",  so  to  speak,  the 
bettor  the  chances  are  in  all  respects. 

l!ut   it  must   he  borne  in  mind   that 
there  is  little  prospect  of  the  condition 


ever  being  discovered  without  the  use 
of  that  clever  and  precise  little  instru- 
ment, the  luanonieter.  "Forewarned  is 
forearmed,"  and  the  jiroverh  ai)])lies  to 
disease  as  well  as  to  other  things. 


WANTED— GROWERS    OF    VARNISH 


By 
GEORGE    E.    MARTIN 


T 


111''  United  States  Depart- 
ment of  Agriculture  is  en- 
deavoring to  induce  careful 
farmers  in  sections  where 
land    is    cheap,    to   grow   an 

more    of    first-class    yarnish 


acre    or 
trees. 

Last  year  this  country  imported  five 
million  gallons  of  tung  oil,  expressed 
from  the  seeds  of  the  Chinese  tung  or 
wood  oil,  an  oil  which  has  produced  in 
recent  years  a  revolutionary  effect  on 
the  varnish  industry  of  the  United 
States.  It  makes  a  high-grade,  quick- 
drying  varnish  with  only  a  slight  ten- 
dency to  crack. 

The  singular  tree  which  produces 
this  varnish  is  a  native  of  the  Yangtze 
River  region  where  the  climate  is 
similar  to  that  of  many  parts  of  the 
United  States.  In  some  respects  it 
resembles  the  catalpa ;  in  the  spring- 
before  the  leaves  appear  it  is  covered 
with  large  flower  clusters  and  as  an 
ornament  it  is  believed  to  be  fully  as 
desirable  as  the  catalpa. 

The  Chinese  tung-oil  tree  begins  to 
bear  when  four  or  five  years  old.  The 
fruits  are  the  size  of  small  apples,  each 
containing  four  or  five  large  oily  seeds, 
and  the  yield  of  these  seeds  in  China 
is  from  thirty  to  seventy-five  pounds 
to  the  tree.  The  oil  from  the  seeds 
constitutes  nearly  twenty-five  per  cent 
of  their  substance,  the  seeds,  at  the 
present  price  of  the  oil,  being  worth 
about    twelve    cents    a    pound.    The 


apple-like  fruit  would  be  worth  from 
twenty-five  cents  to  forty  cents  a 
bushel,  and  planted  20  feet  by  20  feet  the 
possible  gross  jaeld  from  an  acre  would 
be  worth  from  $50  to  $85.  One  eight- 
year-old  tree  near  Tallahassee,  Florida, 
bore  two  bushels  of  fruit  last  year. 

The  cultivation  and  marketing  of  the 
fruit  and  the  manufacturing  of  the  oil 
from  the  tung  tree  are  stated  to  be 
simple  and  inexpensive  ]:)rocesses.  The 
distribution  of  several  thousand  of  the 
trees  throughout  the  South  in  1906  and 
1907  has  brought  in  a  considerable 
amount  of  information  as  to  the  be- 
havior of  the  tree  in  the  United  States. 
It  has  proved  itself  a  rapid  grower  and 
withstands  a  temperature  approaching 
zero.  It  is  a  deciduous  tree  and  buds 
late  in  the  spring,  therefore  its  crop  is 
not  likely  to  be  injured  by  late  frosts. 
In  this  respect  the  tree  seems  less 
liable  to  injury  than  peach  and  pear 
trees. 

Tung  trees  have  grown  and  fruited 
well  in  South  Carolina,  Georgia,  Ala- 
bama, Mississippi,  Louisiana,  Texas, 
Florida,  and  California,  and  the  gov- 
ernment specialists  see  no  reason  why 
the  experiments  made  should  not  result 
in  a  new  and  fairly  profitable  home 
industry,  particularly  in  sections  where 
land  is  cheap  and  of  little  value  for 
other  crops. 

In  the  growing  of  these  trees  the 
American  farmer  has  the  advantage 
over  the  Chinaman  of  cheap,  accessible 


Tung  Trek  Thirty 
Fkkt  High  in  Full 
Flower  on  the 
Banks  of  the  Yang- 
tze, China 


Tung  Tree  IN  Full 
Bloom  Near  Talla- 
hassee, Florid.^— 
Imported  as  Seed 
in  1905 


The  Fruits  .^re  the  Size  of  Small  .\ij  ii.^,  Ka(_h  Con- 
taining Four  or  Five  Large  Uily  Seeds 


lands  and  team  labor.  Since  the  hand 
labor  involved  in  a  well-planned  or- 
chard is  not  great,  it  would  seem  to 
be  entirely  possible,  by  the  systematiz- 
ing of  such  an  industry  on  large 
plantations,  to  produce  this  wood  oil 
more  cheaply  than  it  is  now  produced 
by  the  laborious  methods  used  in 
China.  The  labor  factor  in  China  is  now 
becoming  an  important  one  as  its  cost 
is  rapidly  rising.  It  seems  reasonable, 
therefore,  to  suppose  that  the  Ameri- 
can plan  of  handling  such  a  tree  crop 
would  in  time  overtake  and  outstrip 
the  backyard  and  wayside  methods  of 
the  Chinese. 

The  present  consumption  of  tung  oil 
in    the    United    States    would    require 


about  forty  thousand  acres  of  orchards 
and  the  Department  of  Agriculture 
points  out  that  the  industry  may  ex- 
pand into  several  times  this  consump- 
tion. The  Department  has  on  hand  for 
distribution  to  bona  fide  experimenters 
a  limited  number  of  one-year-old  trees. 
Applicants  for  them  must  have  the 
necessary  conditions  of  soil,  tempera- 
ture, and  rainfall,  and  the  actual  inten- 
tion of  taking  up  the  serious  study  of 
this  industry,  before  their  requests  for 
the  young  trees  can  be  granted.  Ex- 
periments with  single  trees  have  been 
made,  and  what  is  now  wanted  to  start 
the  industry  is  the  creation  of  acre  plan- 
tations in  the  hands  of  private  indi- 
viduals. 

Iff} 
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Trestle  on  the  Missouri  Pacific  Recently  Par- 
tially Consumed  by  Fire 


RANGE  FIRING  BURNS  BRIDGE 
P"  \'ERY  year  the  ranges  nf  southwest 
'--'  Missouri  are  burned  off  to  insure 
better  pasturage  for  tlie  many  liead  of 
cattle  that  roam  over  the  Ozarks.  While 
great  precaution  is  taken  wlien  firing,  it 
sometimes  happens  that  the  fire  line  gets 
beyond  control  and  destruction  of  prop- 
erty is  the  result. 

Again,  although  Missouri  is  supposed 
to  be  a  peaceful,  law-abiding  State,  it 


frequently  happens  that  fires  in  tlie 
forests  and  on  the  ranges  are  started 
rather  mysteriously.  These,  too,  do  con- 
siderable damage  to  property. 

Recently  one  of  these  mysterious  fires, 
starting  near  the  line  of  the  Missouri 
Pacific  Railroad  at  night,  consumed  one- 
half  of  a  trestle  and  resulted  in  tying  up 
traffic  over  a  week. 


ORNAMENT  IN  DEATH 

■"pHPL  accomjianying  views  show  the 
•^  armadillo  in  life  and  the  "finished 
l)roduct"  ready  for  use.  This  animal 
was  taken  in  Bolivia  and  measured 
nearly  a  foot  in  length.  The  carapace 
was  cleaned  by  the  Indians  and  col- 
ored orange  and  red.  It  forms  a  hol- 
low sphere  with  two  openings  through 
whicli  the  head  and  tail  passed  in  life, 
and  shows  the  form  taken  by  the  ani- 
mal when  pursued  and  unable  to  reach 
its  hole. 

The  few  armadilloes  actually  livmg 
in  captivity  are  of  small  size,  the  larg- 
est having  the  dimensions  of  a  porcu- 
pine and  the  smallest  being  no  larger 
than  a  large  rat.  Their  habitat  is 
restricted  to  South  and  Central 
America,  although  one  species,  the 
peba,  is  found  as  far  north  as  Texas. 
Their  movements  are  very  curious,  the 
rapid  action  of  the  feet  giving  the  ap- 
pearance of  a  glide.  They  are  of  noc- 
turnal habits,  and  their  food  consists 
of  worms,  reptiles,  insects,  and  roots. 
They  are  fond  of  carrion,  and  it  is  diffi- 
cult to  find  a  carcass  which  has  not  been 
undermined  by  armadilloes. 


THE  AKM.ADILLO. 
FOR  A  B.^SKET 


CURLING  UP  WHEN  ATT.'\CKED.  UNWITTINGLY  SUGGESTS  AN  IDEA 
THAT  HIS  HUMAN   ENEMIES  HAVE  TAKEN  ADVANTAGE  OF 


SOME   OF  THESE  STUNTED  TREES  ARE  TWO   HUNDRED    YEARS  OLD 


DWARF  TREES  OF  JAPAN 

'X'liE  dwarf  trees  of  Japan  are  one  of 
■*•     the    many    factors    which    serve    to 
make   the   island's   gardens   objects   of 
wonder  to  the  white  races. 

It  is  commonly  believed  that  this 
dwarfing  process  is  a  secret  and  that 
rarely,  if  ever,  do  the  cunning  and  close- 
mouthed  Japs  give  it  out  to  Europeans. 
As  a  matter 
of  fact,  how- 
ever, the  tap 
roots  are 
given  no 
room    to    ex- 


D' 


pand. 
t  h  e 
secret 
dwarf 


This  is 
real 
of  the 
trees, 


it  is  said. 

The  accom- 
panying illus- 
tration shows 
a  notable  and 
typical  collec- 
tion of  these 
stunted  trees. 
Some  of 
these  shrubs 
are  reputed 
to  be  as  much 
as  two  cen- 
turies old  and 
are  a  curios- 
ity to  tourists. 


Motorcycle  as  an  Aid  to  Printing  and  Aviation 
These  machines  are  not  confined  solely  to  purposes  of  locomotion. 


NEW  USES  FOR  MOTORCYCLE 

L'RIXG  a  recent  storm  at  Elgin, 
Illinois,  the  engine  of  a  motor- 
cvcle  was  made  use  of  to  print  a  news- 
paper. When  the  severity  of  the  storm 
made  it  imperative  that  the  city  shut 
off  the  electric  power,  the  paper  found 
itself  without  power  to  print  its  regular 
editiim.    A    motorcyclist     offered     his 

machine  and 
services,  and 
by  connecting 
the  engine  to 
the  press  by 
means  of  a 
Ijclt  the  paper 
was  run  off 
w  i  t  h  o  u  t 
t  rouble. 

One  of  the 
mechanics  at 
an  aviation 
camp  near 
Atlanta, 
Georgia, 
uses  a  motor- 
cycle  with 
which  to 
hasten  to  the 
assistance  of 
a  troubled 
aviator  and 
tow  his 
wrecked  aero- 
plane. 
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Locomotive  Being 
Swung  Up  to  a  Height 
IE  3(X)  Feet 


LOCOMOTIVE 
RIDES  THROUGH  AIR 

'HEX    locomotives   make 
trips    through    the    air, 
one  begins  to  wonder  what  will 
happen  next. 
At  the  Arrow  Rock  dam 
site,  in  Idaho. men  are  building  the 
foundation   of   the   proposed   dam 
below  the  bed  of  a  river,  the  latter 
having    been    turned    temporarily 
out  of  its  course.     Other  men  are 
doing  rock-excavation  and  masonry 
work  on  the  spillway,  three  hundred 
and  fifty  feet  above,  on  the  moun- 
tain side. 

A  railroad  runs  through  the  bot- 
tom   of    the    canon,    alongside    the 
river.     The   men   wo 
spillway  wanted  a 
locomotive  to  pull 
a    train    of    cars ; 
and,     therefore, 
the  locomotive 
was  hois  ted  out 
of  the   caiion    and 
delivered  upon  the 
track   by   a   cable- 
way. 


x 


jrk 


FLOWER 

COLORS 

CONTROLLED 

HE    colors     of 


T 


vary  in  intensity  in  a  direct  ratio 
to  the  amount  of  sunlight  com- 
bined with  coolness  of  tempera- 
ture, within  certain  limits.  Ex- 
amples are:  the  intense  redness 
of  ajiples  grown  in  northern 
climates,  and  the  deep  colors  of 
Alpine  vegetation.  lUit  the  soil, 
as  well  as  other  influences,  has 
an  effect  upon  plant  colors. 

Experiments  have  been  made 
with    reference   to   the    question 
of  artificial  control  of  the  colors 
of  jjlants  through  the  introduc- 
tion of  cheiuicals  into  the  soil  in 
which  they  grow.    In  very  small 
Quantities  such  chemicals  are  absorbed 
without  apparent  injury,  but  the  effect 
upon  the  colors  is  slight.    Yellow  roses 
apiK-ar  to  become  deeper  in  color  under 
the  influence  of  aluminum  sul|jhate  and 
liotassium  sulphate.     \Vith  the  use  of 
these  same  chemicals  the  petals  of  the 
white   carnation    show   a   tendency    to 
develop   red   streaks,   while,   when   fed 
with    ammonium    sulphate,    aluminum 
sulphate,  iron  citrate,  and  citric  acid, 
scarlet  carnations  tend  to  form  white 
streaks. 


HUMAN  CONNING  TOWER 

nr  HE  resourcefulness  of  the  "little 
•'■     yellow    warriors"    is    well    illus- 
trated  in  the   accompanying  photo- 
graph of  a  squad  of  Japanese  sol- 
diers  on    a    reconnoitering    expedi- 
tion.  They  have  formed  themselves 
into  a  human  spy 
tower  and  the 
topmost     man     is 
taking    a    survey 
of    the    surround- 
i  n  g     country. 
Their    guns    have 
been    stacked, 
ready  to  be  seized 
at  a  m  o  m  e  n  t '  s 
notice. 

It  is  this  type 
of  soldier,  liabitu- 
ated  to  gy  m- 
nastic  feats,  that 
the  Western  na- 
tions should  not 
lose  sight  of. 


Japanese  Soldiers  Making  a  Spy  Tower  of 
Themselves 


TRUCK   USED   BY   KRUPK  ORGANIZATION    FOR  TRANSPORTING   HEAVY   GUNS 


UNIQUE  GUN-TRANSPORTING 
TRUCK 

'T'HE  Krupp  orsjanization  uses  a  mam- 
*■  moth  truck  for  the  transport  of  the 
heaviest  type  of  ordnance.  Its  excep- 
tional dimensions  are :  total  length  be- 
tween buffers,  eight  feet :  total  wheel 
base,  seventy-two  feet ;  gauge,  fifty-two 
inches :  bearing  capacity,  one  hundred 
forty  tons ;  net  weight,  eighty-one  tons. 
The  truck  comprises  four  bogeys. 


A 


ELECTRIC  PEANUT  VENDER 

N    electric    peanut    vender,    which 


puts  the  "peanut  man"  out  of  busi- 
ness, stimulates  the  children's  curiosity 
through  the  agency 
of  a  miniature 
harvesting  ma- 
chine. 

A  rather  elabo- 
rate cabinet  con- 
tains the  mechan- 
ism. When  the 
nickel  is  dropped 
in  the  slot  it  starts 
the  works  as  well 
as  releases  a  paper 
sack  for  future 
use.  From  the  top 
compartment  the 
peanuts  come  down 
in  a  funnel-shaped 
chute  into  a  minia- 
ture harvester. 
Electricity  operates  the  device,  al- 
though it  appears  as  if  this  were  done 
by  the  tiny  duplicate  of  a  steam  engine 
shown  in  the  left  of  the  photograph. 
When  the  process  begins,  the  peanuts 
are  carried  through  the  harvesting  ma- 


chine, dumped  by  a  series  of  tiny 
buckets  into  a  hopper  at  the  right-hand 
side  of  the  cabinet,  and  caught  in  the 
paper  sack  held  under  the  outlet. 

^^ 

MEASURING  MONEY  IN  MILK 

A  \'ERY  unusual  sign  was  used  by 
■*^  the  Rochester  Ad  Club  in  a  recent 
campaign  to  raise  one  hundred  thou- 
sand dollars  for  a  babies'  hospital  on 
Lake  Ontario.  The  time-honored  ther- 
mometograph  was  discarded  in  favor  of 
a  nursing  bottle.  The  bottle  was  marked 
off  in  divisions  of  ten  thousand  dollars, 
and  as  the  amount  pledged  increased  the 
bottle  was  painted  white,  to  correspond. 
The  photograph  shows  sixty  thousand 
dollars'  v^'orth  of  "milk". 


"Save  the  Babies" 
The  nursing  bottle  graphically  represonts  the  contribu- 
tions to  a  babies'  hospital  lund. 
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-  IN  MEMORY  OF  - 
THOMAS  JEFFERSON 


By  Robert  H.Moulton 


"9J 


OX    April   30,    1913,  Mis- 
souri   aiul    the    Nation 
joined  in  dedicatiu','-  the 
Jefferson    Memorial    in 
Forest  Park,  St.  Louis, 
TliL'   nieiiKirial   consists   of   a   monu- 
ment   io    the    memory    of    Thomas 
Jefferson,     tliinl     President    cjf    the 
United    States,    and    serves    likewise 
as  a  commemoration  of  the  acquisi- 
tion    of    the    Louisiana    Territory. 
This  is  the  only  Jeft'erson  monument 
of  any  consequence  in  the  country. 
There  is  a  small  statue  of  the  great 
statesman    at    Louisville,    Kentucky, 
and  an  unpretentious  shaft,  designed 
by  Jefferson  himself,  which  formerly 
marked    hi s 
grave,    is 
n  o  w    o  n 
the    cpm- 
])  u  s     of 
the    Uni- 
versity of 
Missouri, 
at     C  o- 
lumbia* 

This 
n  e  w 
r.i  o  n  u- 


V 


\ 
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merit,  which  is  in  tlie  form  of  a  building 
enclosing  a  statue,  ranks  among  the  finest 
in  the  world.  It  has  no  counterpart  in 
this  country,  can  not  be  duplicated  any- 
where for  novelty,  and  is  considered  the 
greatest  work  of  its  kind  west  of  the 
Mississippi.  It  has  bound  in  its  service 
the  sister  arts  of  architecture,  sculpture, 
and  landscape  treatment.  Karl  Bitter 
is  the  designer.  The  site  of  the  Jeffer- 
son Memorial  was  the  main  entrance 
to  the  Louisiana  Purchase  Exposition, 
local  pride  and  sentiment  prompting 
the  selection  of  this  spot.  The  monu- 
ment was  erected  at  a  cost  of  $450,000 
exclusive  of  the  outlay  for  the  ground. 
The  corner  stone  was  laid  in  1911. 

The  building  stands  upon  a  slight 
elevation  with  its  main  entrances  to 
the  north  and  south.  Under  an  im- 
mense arch,  the  full  height  of  the 
building,  appears  the  heroic  statue  of 
Jefferson.  The  structure  is  sixty  feet 
high.  It  is  absolutely  fireproof,  there 
being  not  a  single  piece  of  wood  used 
in  its  construction  except  on  the 
balustrade  of  two  stairways. 

The  most  striking  features  of  the 
memorial,  excepting,  of  course,  the 
statue,  are  the  four  eagles  which  stand 
poised  on  the  four  corners  above  the 
arch  over  the  Jefferson  statue.  The 
eagles  are  each  five  feet  high.  The 
American  eagle  on  our  coins  has  been 
criticized  severely  by  naturalists,  who 
pronounce  its  outline  and  poise  impos- 
sible. Mr.  Bitter,  on  the  contrary,  has 
made  the  eagles  of  the  Jef¥erson 
Memorial  entirely  true  to  nature,  with 
superb  effect. 


The  statue  of  Jefferson  was  carved 
from  a  solid  block  of  Italian  marble, 
which  when  brought  from  the  quarry 
weighed  forty-eight  tons.  The  seated 
figure  is  nine  feet  high,  giving,  with  its 
pedestal,  a  height  to  the  monument  of 
nineteen  feet.  Jefferson  himself,  ac- 
cording to  contemporary  documents, 
was  six  feet  two  inches  tall.  In  his 
work  on  the  statue  Mr.  Bitter  was 
guided  by  many  paintings  and  several 
historical  sketches,  showing  different 
conceptions  of  the  man,  from  which 
the  sculptor,  it  is  believed,  has  worked 
out  a  correct  idea  of  the  personal  ap- 
pearance of  the  great  Democrat. 

The  use  to  which  the  building  is  to 
be  put  could  not  be  more  appropriate. 
By  ordinance  of  the  city  and  agreement 
with  the  Missouri  Historical  Society, 
the  latter  organization  is  to  occupy  the 
structure,  and  will  undertake  the  pres- 
ervation of  the  records  and  the 
exhibit  of  relics  and  souvenirs  of  the 
Louisiana  Purchase  Exposition.  An- 
other feature  will  be  the  Historical 
Library,  which  will  include  not  only 
books  but  thousands  of  manuscripts, 
diaries,  and  letters,  bearing  upon  the 
history  of  the  Louisiana  Territory. 
The  collection  of  this  material  has  been 
in  progress  at  St.  Louis  for  more  than 
half  a  century.  The  Indiana  Collection 
already  is  large,  including  thirty  thou- 
sand specimens. 

One  of  the  prized  possessions  of  the 
Historical  Society,  to  be  given  a  con- 
spicuous position,  is  the  sundial  which 
Thomas  Jefferson  made  and  used  at  his 
home  in  Monticello,  Virginia. 


JEFFERSON    MEMORIAL   BUILDING,  FOREST 

PARK,  ST.  LOUIS 
The  building  encloses  a  statue  of  The  Great  Democrat. 


ON  the  porch  of  the  club 
house  of  an  eastern  coun- 
try club  an  enthusiastic 
■■j^allery"  was  watchin;^'  a 
putting  tournament.  The 
final  match  for  the  club  championship 
was  being  played  and  the  occasion  had 
brought  out  a  number  of  spectators. 
Occasionally  the  tooting  of  a  horn 
would  be  heard,  and  the  headlights  of 
an  automobile  would  bathe  the  club 
house  in  a  swath  of  yellow  as  another 
car  turned  in  with  a  load  of  happy 
members. 

As  the  winner  of  the  tournament 
entered  the  locker  room  he  consulted 
his  watch  and  exclaimed  to  his  com- 
panion. "11:30  P.  M. !  and  I  leave  for 
Hoboken  at  5  in  the  morning.  I  hardly 
thought  tonight's  match  would  take  so 
long." 

The  tournament  had  been  played  on 
an  artificially  lighted  course  under 
illumination  of  a  remarkably  uniform 
character. 

By  this  method  night  golf  has  been 
made  possible  at  the  Woodbury,  New 
Jersey,  Country  Club. 

The  course  is  laid  out  on  a  plot  of 
ground  forty  by  eighty  feet,  and  con- 
tains nine  holes.  The  grass  is  trimmed 
closely  as  on  a  putting  green,  and  while 
such  courses  were  originally  intended 
for  practicing  of  putting,  they  are  now 
being  used  extensively  for  putting 
matches.  It  is  possible  for  twelve  per- 
sons to  occupy  the  course  at  the  same 
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time,  and  this  form  of  competition  has 
become  a  popular  recreation. 

The  lighting  of  the  course  is  com- 
paratively simple.  Two  lamps  are  sus- 
pended from  the  ends  of  a  long  cross 
arm  on  the  top  of  each  of  two  iron 
posts.  Inverted  gas  arcs  are  used  with 
opaline  globes  to  reduce  the  glare.  A 
fairly  uniform  distribution  of  light  over 
the  course  was  accomplished  by  so 
spacing  the  holes  that  each  was  within 
ten  feet  of  a  lamp.  The  illumination 
thus  provided  is  considerably  brighter 
than  that  on  the  floor  of  an  ordinary 
house  at  night,  as  it  is  usually  lighted. 

The  lamps  are  equipped  with  stand- 
ard distributing  reflectors,  for  it  was 
found  that  the  pla\'ers  not  only  desired 
to  play  on  the  course  itself,  but  to 
approach  it  with  the  mashie.  It  has 
been  made  possible  to  do  this  from  a 
distance  of  at  least  one  hundred  feet. 

The  holes  are  painted  white  inside 
to  make  them  easily  visible  from  any 
part  of  the  course.  Fortunately,  from 
the  illumination  standpoint,  there  is  a 
good  contrast  between  the  white  golf 
ball  and  the  grass.  It  is  possible  easily 
to  distinguish  the  ball  on  this  green  at 
a  distance  of  two  hundred  feet  from 
the  course. 

Last  winter  a  very  severe  windstorm 
in  the  locality  uprooted  a  number  of 
large  trees,  but  did  not  bend  any  of 
the  poles.  The  cost  of  lighting  this 
golf  putting  course  is  seven  and  one- 
fourth  cents  an  hour. 


ADRIFT    ON    AN    ACRE 

By 
CHARLES    LAWRENCE 


WILLIAM  A.  SMYTH E, 
"The  Father  of  Irriga- 
tion", sat  chatting  with 
a  friend  after  the  even- 
ing meal.  The  conversa- 
tion had  turned  to  agriculture,  a  sub- 
ject of  paramount  interest  to  the  man 
who  has  become  an  authority  on 
reclamation. 

"Yes,"  said  Smythe,  "we  have  not  yet 
begun  to  realize  the  possibilities  of 
intensive  agriculture.  In  cultivation  of 
this  type,  foreign  races  are  far  ahead 
of  us.  We  could  learn  much  from  the 
Chinese,  the  Belgians,  and  the  Danes. 
Why,  I  venture  to  say  that  a  single 
acre  of  ground  could  be  made  to  pro- 
duce a  good  living  for  an  entire 
family." 

"That."  said  his  friend,  "I  should 
consider  a  highly  problematical  enter- 
prise. If  I  should  give  up  everything 
and  go  to  farming  on  so  small  a  scale, 
I  should  feel  like  a  sailor  adrift  in  an 
open  boat." 

"Adrift  on  an  acre,  don't  you  mean  ?" 
said  Smythe  smiling.  "Well,  at  any 
rate,  I  am  seriously  considering  an 
experiment  to  test  my  theory.  Do  you 
care  to  co-operate?" 

This   conversation  took 

place    in    1908.     Today        ^mj^     t   h   e 
"Little     Landers"     of         3Em    south- 
ern   California    are 
demonstrating 
that     scientific 


agriculture  on  a  small  scale  will  not  only 
produce  comfortable  profits,  but  enable 
the  worker  to  live  better  from  his  acre 
or  two  than  he  could  live  in  the  city  on 
a  fair  salary.  With  the  aid  of  its  own 
retail  establishment  in  San  Diego  for  co- 
operative marketing,  the  colony  has 
established  itself  on  a  flourishing  basis. 

The  settlement  is  at  San  Ysidro, 
about  a  mile  from  the  Mexican  line  in 
the  Tia  Juana  Valley.  There  are  about 
120  homes  and  350  acres  are  settled  out 
of  a  tract  of  550  acres.  Of  course  not 
every  family  is  confining  itself  to  a 
single  acre,  for  there  are  no  restric- 
tions of  this  sort.  The  point  is  that 
some  families  are  doing  it,  enough  to 
demonstrate  that  it  is  possible.  Poul- 
try, garden  truck  including  celery, 
asparagus,  berries,  and  such  produce  as 
commands  a  fancy  price  when  mar- 
keted early  in  the  season,  bees,  milch 
goats,  spineless  cactus — these  indicate 
the  variety  of  endeavors  in  the  colony. 

By  intensive  farming  methods,  it  is 
possible  to  produce  things  better  than 
the  common  run  and  therefore  to  com- 
mand a  better  price.  For  instance,  one 
of  the  "Little  Landers"  is  growing  his 
garden  truck  under  a  cloth  house.  A 
roof  of  canvas  tempers  the  sun,  at  the 
same  time  allowing  plenty  of  air  and 
heat  to  reach  the  soil,  while  water  and 


A  TYPICAL  BUNGALOW  IN  THE  "LITTLE 
LANDERS'"  COLONY 
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care  arc  abundantly  supplied.  This 
means  extra  early  and  extra  fancy 
vegetables,  the  kind  that  exclusive 
hotels  arc  willing  to  pay  big  prices  for. 

Another  colonist,  who  specialized  in 
the  liurbank  spineless  cactus,  sold  five 
liundred  dollars'  worth  last  season 
from  a  small  patch  about  his  house. 

Ancithor  specializes  in  Nubian  goats, 
and  tinds  a  ready  market  for  their  milk 
at  twenty-five  cents  a  quart.     Invalids 


and  delicate  children  require  this  milk 
because  more  easily  digested  than 
cow's  milk,  and  as  there  is  little  cnm- 
])etition,  the  goat  rancher  can  fix  his 
own  price. 

Strictly  fresh  eggs  are  another  out- 
put of  the  "Little  Landers",  and  of 
course  there  is  a  decided  preference 
shown  their  eggs  over  the  cold  storage 
variety.  Every  egg  marketed  by  the 
community  bears  a  rubber  stamp  im- 


IN  THE  HEART  OF  LITTLE  LANDDOM 


This  Little  Plot  of  Bur 

bank   spinfless  cactus 

Brought  $500  Last  Season 

The  plant  is  of  value  as  fodder. 


Goats'   Milk  Has  a  Ready 
Market  at  Twenty- Five 

Cents  a  (Juart 

The  animals  graze  upon  waste 

ground  and   pick   up    a   living 

anywhere. 


print  that  tells — by  its  number — which 
one  of  the  "Little  Landers"  sent  it  to 
market  and,  incidentally,  that  adver- 
tises the  colony  products. 

The  feature  of  co-operative  market- 
ing is  one  of  the  most  important 
factors  in  the  success  of  the  undertak- 
ing-, as  it  renders  the  growers  inde- 
pendent of  middlemen  and  even  trans- 
portation companies,  for  a  motor  truck 
is  in  operation  by  the  colony  to  carry 
the  produce  to  market  in  case  of  need. 
The  Little  Landers'  Market  is  in  the 
center  of  the  retail  district  and  is  one 
of  the  busiest  places  in  San  Diego,  as 
it  not  only  sells  farm  and  garden 
produce  at  a  slightly  lower  price  than 
the  regular  markets,  but  it  delivers 
everything  fresh  from  the  land.  Like  all 
central  markets,  with  the  corollary  of 
cheaper  prices,  it  tends  to  lessen  the 
cost  of  living  and  makes  the  "Little 
Lander"  sure  of  a  market  for  every- 
thing he  raises. 

Among  the  notable  improvements 
now  being  installed  is  a  twenty-five 
thousand  dollar  electric  pumping  plant, 
for  domestic  purposes  and  irrigation. 


Two  centrifugal  pumps  and  a  triplex 
force  pump  raise  the  water  from  five 
wells,  allowing  plenty  for  all  purposes. 
Plenty  of  water  for  irrigation  is,  of 
course,  essential  in  a  dry  country  like 
the  southwestern  corner  of  the  United 
States.  Water  is  sold  at  cost  here,  the 
charge  being  twelve  dollars  per  acre  a 
year,  with  no  limit  as  to  amount  used.  In 
order  to  give  each  settler  an  equity  in 
the  water,  the  colony  has  been  made  an 
irrigation  district  under  the  California 
state  laws. 

Peasants  from  the  Old  World,  set- 
tling in  this  country,  have  shown  us 
one  way  of  getting  a  living  from  the 
soil.  The  Germans  and  Swedes  in  the 
Northwest,  and  the  Italians,  Chinese, 
and  Japanese  in  California,  have 
opened  the  eyes  of  Americans  to  the 
wonders  of  intensive  cultivation,  but 
the  excessively  frugal  method  of  living 
of  the  last  three  races  has  not  appealed 
to  us.  The  fact  that  Americans  are 
able  to  practice  like  methods  under 
conditions  of  comfort  and  prosperity 
should  serve  as  an  object  lesson  to  dis- 
contented farmers. 
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HUNTERS  AND  THEIR  QUARRY 

This  photo  illustrates  the  aninzins  extent  to  which  enthusiasm  in  New  England  jjfu-s  in  fiehtinu  the  use  of  "blinders** 

on  horses.    Each  of  these  pupils  of  the  Ledge  Street  School,  in  Worcester,  Massachusetts,  holds  a  "  blinder" 

which  he  or  she  has  induced  some  liorseman  to  Rive  lip  using. 


WOMAN  INVENTS  CORN 
HARVESTER 

A  N  Iowa  woman  has  supplemented  a 
**■  lifetime  on  the  farm  by  inventing  a 
corn  harvester  and  baler  which  recent 
field  tests  have  demonstrated  to  be  prac- 


This  Corn  Harvestkr.  Invented  by  a  Woman.  Strips  Fifteen 
TO  Twenty  Acres  of  Corn  in  a  Day 


tical.  A  patent  has  been  secured  and  the 
"missing  link"  in  farm  machinery,  as  the 
inventor  modestly  refers  to  her  mechan- 
ism, seems  to  have  been  welded,  since 
corn  picking  is  practically  the  only  item 
of  farm  labor  that  is  now  done  by  hand. 
The  new  machine  is  constructed  so  that 
it  strips  both  ears  and  blades,  leaving 
the  bare  stalks  standing  in  the  field.    The 


stripping  is  done  by  means  of  two  endless 
belts  or  chains  having  small  steel  pegs 
inserted  in  plates — the  belts  run  parallel 
to  each  otiicr  and  are  timed  the  same. 
There  are  two  of  these  gatherers,  so  that 
two  rows  of  corn  can  be  stripped  to- 
gether. 

After  the  corn  and  blades  are 
taken  from  the  stalks,  they  are 
conveyed  by  the  gatherers  to 
the  top  of  the  machine  and 
emptied  into  a  hopper  wiiich 
contains  the  husking  rolls. 
\\'hen  the  rolls  are  in  oper- 
ation, the  husks  and  blades  are 
taken  through  into  a  baler  be- 
Ir)w,  where  they  are  pressed 
into  bales,  being  automatically 
tied  by  a  set  of  needles  and 
knotters.  After  the  husks  are 
taken,  off,  the  ears  of  corn  pass 
off  the  rolls  into  an  elevator 
which  conveys  them  to  a  wagon 
driven  alongside  the  machine. 
The  harvester  and  baler  is 
propelled  by  a  forty-horse- 
power gas  engine,  power  being 
transmitted  to  a  differential 
which  gives  each  drive  wheel  an  inde- 
pendent pull,  and  is  so  constructed  that 
the  machine  can  be  moved  without  mov- 
ing the  machinery. 

Practical  field  tests  are  said  to  have 
shown  that  the  machine  will  cover  from 
fifteen  to  twenty  acres  in  a  day,  picking 
and  husking  every  ear  of  corn  thereon 
and  baling  the  blades  for  winter  feed. 


Vi 


A  Fist  of  Bf.es 


BEES  SWARM  ON  MAN'S  HAND 

AN  odd  swarm  of  bees  is  here  shown. 
Bees  swarm  where  the  queen  is.  In 
this  instance  the  queen  aHghted  on  the 
man's  hand  and  was  followed  by  her  sub- 
jects, the  entire  swarm  representing-  a 
weight  of  five  pounds. 

The  object  of  all  this  atten- 

ftion  received  but  two  stings 
and  these  could 
g^^^        have    been 
flJ^W         avoided,     h  a  d 
_  K^ir  he        not 

c  rushed 

two    of 

the    bees 

between 

his    fin- 

g  e  r  s  . 

T    h    e 

swarm 

was 

promptly   hived,   and  proved   a   valuable 

one. 

RUNAWAY  STREET  CAR 

JUST     what     a     runaway 
street   car   can   do    m 
the  way  of  damage  to 
itself  and  a  building 
which   may   happen 
to   be   in    its   path, 
is     forcibly     illus- 
trated in  this  pho- 
tograph   recently 
made    in    Cincin- 
nati.      The    car 
became    unman- 
ageable   and 
raced     madly 
down     a 
long 


stretch  of  track,  "jumped"  at  a  curve,, 
and  plunged  into  a  Ijrick-and-stone  build- 
ing two  hundred  feet  away.  The  im- 
pact was  so  great  that  the  car  front  was 
split  into  kindling,  and  a  massive 
stone  porch  was  demolished 
and  came  tumbling  down 
on  top  of  the  car,  com- 
pleting the  demoli- 
tion. There  were 
nine  passengers 
w  i  t  h  i  n.  Two 
were  killed  out- 
right. Seven  were 
severely,  and  some 
probably  fatally,  in- 
jured. 

The  m  o  t  o  r  m  a  n 
testified  that  the 
tighter  he  applied 
the  brakes,  the  faster 
the  car  came  down 
the  stretch.  City 
officials  have  pre- 
served the  mech 
anism  of  the  car 
to  investigate. 


Educated 
Canary  Pre- 
paring  TO   Ob- 
tain A  Drink 


CANARY  WORKS 
FOR  HIS  LIVING 

ME     little     bird 
seen      in      our 
picture    has   been 
trained    to    work 
for     his     living. 
He  has  a  special 
cage    which,    in- 
stead of  having 
the     customary 
l»^        seed    and 
water  re- 
ceptacles. 


REMAINS  OF  THE   RUNAWAY   CAR 
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THIS  GERMAN   BRIDGE  WAS  PUT  IN   PLACE   IN  ELEVEN    MINUTES 


is  provided  with  a  little  string  and 
bucket.  With  these  the  bird  has  to 
"draw"  his  water  from  a  platform 
erected  above  a  glass  containing  his  main 
sui)ply.  In  order  to  obtain  hiL"  seed  he 
has  to  pull  a  small  model  locomotive  up  a 
wooden  slide  by  means  of  a  cord. 

The  little  worker  can  be  seen  in  the 
I)icture  standing  on  his  platform  pre- 
paratory to  drawing  himself  a  "bucket" 
of  water.  The  bird  takes  very  kindly  to 
this  novel  system  and  seems  to  profit  by 
the  exercise. 

MOTOR  VAN  TO  CARRY 
HORSES 
r^  ERMAN  cities  are  in  the 
^-*  habit  of  calling  upon  their 
fire  brigades  for  aid  in  the 
handling  of  fallen  or  injured 
horses.  Since  the  animals  fre- 
quently have  to  be  removed 
from  the  street,  the  city  of 
Munich  has  seen  fit  to  install  a 
special  automobile  that  can  be 
used  either  as  a  carry-all  for 
firemen  or  an  ambulance  for 
injured  animals.  Under  ordi- 
nary conditions  the  car  is  a 
conveyance  for  the  fire  brigade 
and,  as  such,  will  accommodate 
eight  or  ten  men.  By  the  ma- 
nipulation of  a  sliding  floor 
platform  the  vehicle  can  be 
converted  into  an  ambulance. 
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"RECORD  BRIDGE" 

AX  unusual  record  in  bridge-building 
**  was  made  some  time  ago  at  Erkuer, 
near  Berlin,  when  an  iron  bridge  one 
hundred  and  thirty  feet  in  length  and 
eighty-eight  tons  in  weight  was  built  over 
the  Miiggelspree  in  a  period  of  eleven 
minutes.  Owing  to  the  diversion  of  a 
branch  of  the  Spree,  an  island  had 
formed  in  the  Diimmeritzsee,  which  it 
was  planned  to  connect  with  the  mainland 
by  a  bridge  for  the  traffic  of  veb.'c'.^s  and 
foot  passengers. 

In  orfler  to  avoid  interfering  with  river 
traffic,  the  heavy  iron  bridge  was  built 
on  the  mainland  without  the  planks. 


1  AkJNt;   DulittlN  TO  THK   HOSPITAL 


RAILWAYS  ADVERTISE  WITH 
MOVING  PICTURES 

DRITISH  railways  have  been  quick 
*-'  to  take  advantage  of  the  advertis- 
ing possibilities  opened  up  through  the 
growing  popularity  of  the  motion  pic- 
ture, and  films  are  now  being  shown 
which  present  all  the  luring  scenes  to 
be  found  at  English  summer  resorts. 
The  Great  Northern  shows  a  tour  in 
the  Highlands  of  Scotland ;  the  Lon- 
don and  Southwestern  recently  took 
cinematographic  views  of  Hastings  and 
other  south-coast  resorts ;  and  the 
Great  Western  is  taking  pictures  in 
Cornwall. 

SCENIC  ADVERTISING  SIGN 

A  NOVEL  advertising  sign  used  by  a 
*"*■  firm  in  Los  Angeles  attracts  much 
attention.  It  gives  the  impression  of  an 
automobile  speeding  along  a  road  past 
beautiful  country  scenes  with  advertising 
signs  scattered  here  and  there  in  an 
effective  way. 


play  belt  which  slides  around  on  rollers. 
As  the  wheels  of  the  automobile  revolve, 
the  impression  of  a  moving  vehicle  is 
very  well  carried  out. 

The  mechanism  is  simple.  A  housing 
is  erected,  inside  of  which  the  belt  runs 
on  two   vertically   placed   rollers.      It   is 


In  real 
in  the  fore- 
t  i  o  n  a  r  y 
ery    in    the 
background 
is  painted 
upon   a 
dis- 


ity  the  automobile 

g  r  o  u  n  d.  is    sta- 

while    the    scen- 


PuBLiciTY  ON  Wheels 
Mechanical  display  as  an  aid  to  advertisine, 

operated  by  an  electric  motor  which  con- 
nects with  a  driving  belt  and  with  the 
rollers.  A  second  driving  belt  connects 
with  a  shaft  which,  in  turn,  runs  two 
smaller  belts,  causing  the  wheels  of  the 
automobile  to  revolve. 

The  attractiveness  of  this  sign  depends 
upon  the  scenery,  and  the  judgment  used 
in  placing  the  tiny  advertising  signs 
so  that  they  will  be  effective. 


NOT  A   HAIR  TONIC  ADI 
These  women  entered  a  hairgrowing  competition  conducted  by  a  Berlin  hairdresser.     The  hair  of  the  winner  (at  the 

left)  m<'asures  four  and  one  half  feet  in  length. 


BANKS    A    DOLLAR 

FOR    EVERY 

BABY 

By  /^^^ 


C.    L.    ED  HOLM 


A 


<, 


E-^VERY    baby 
I     bi.)rii    in    I!ar- 
\     negat,     New- 
Jersey,    receives 
J  a     financial     start 
in    life    in   the   shape   of  a 
savings    bank    account    of 
one     dollar,     interest     on 


which  is  compounded  semi- 
annually at  three  per  cent. 
The  girls  are  treated  as 
well  as  the  boys  and  the  child  of  the 
hod  carrier  is  given  the  same  chance  as 
that  of  the  millionaire. 

This  idea  has  been  carried  out  by 
Ezra  Parker,  President  of  the  First  Na- 
tional bank  of  that  city,  and  a  number  of 
these  accounts  have  been  started  since 
the  first  of  the  year. 

Air.  Parker,  being  a  banker,  is  nat- 
urally a  firm  believer  in  thrift  and  is 
willing  to  back  his  belief  with  hard, 
round  dollars.  His  theory  is  that  more 
money  is  wasted  on  trifles  than  would 
suffice  to  keep  a  person  from  the  poor- 
house  when  old  age  comes  on,  and  his 
starting  of  his  youthful  fellow  citizens 
with    a    dollar    account    is    designed    to 


Ezra  Parkkr,  Presipent  of  the 
First  National  Bank  of  Barnf- 

GAT,  New  Jersey 
He  deposits  a  dollar  in  his  bank  to  the 
credit  of  every  baby  born  in  the  town. 


impress  them  early  in 

life  with  the  idea  that 

a  nickel  dropped  in  the 

savings    bank    will    give 

more  lasting  pleasure  than 

several     spent      with      the 

candy  ma:i. 

On    the    arrival    of    the 
little  stranger  in  town,  the 
bank  mails  this  letter  to  the 
father : 
"Dear  Sir: 

"We  understand  that  you  have 
added  another  member  to  your  family. 
Will  you  be  so  kind  as  to  let  us  know 
the  name  and  se.x  of  the  baby?  We 
have  placed  $1.00  to  its  credit  and 
have  opened  an  account  which  will  be 
compounded  semi-annually  with  inter- 
est at  three  per  cent  as  the  account  is 
increased.  Kindly  call  at  the  bank  and 
a  home  safe  will  be  given  to  you  for 
the  baby. 

"Yours  truly, 

"A.  W.  Kelly,  Cashier." 
The  dollar,  in  a  substantial  little  sav- 
ings  bank,   is   given   to   the   father  or 
mother,  together  with  a  pass  book  with 
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the  name  of  the  child  upon  its  cover, 
and  while  the  safe  is  provided  with  a 
slot  to  receive  further  coins  it  cannot 
be  opened  except  at  the  bank. 

Of  course  the  idea  is  eventually  to 
deposit  the  original  dollar  and  what- 
ever sums  are  added  to  it,  to  be  kept 
in  trust  for  the  child  until  it  is  of  age, 
when  the  boys  will  find  a  nice  little 
capital  to  help  them  get  into  business, 
and  the  girls,  a  nest  egg  to  help 
furnish  the  home. 

Here  is  a  neat  bit  of  figur 
ing  by  Mr.   Parker  that  in- 
dicates the  value  of  sma 
savings.     Save  five  cents 
a  day  for  twenty  years, 
the  price  of  a  package 
of     chewing     gum,     a 
cheap  cigar,  or  a  glass 
of  beer,  and  place  it  in 
a    savings   bank   to   be 
compounded     at     three 
per      cent      every      si.x 
months    and    you    have 
four  hundred   and   ninety- 
one    dollars    and    forty-six 
cents.      Many   a   man    has 
built    up    a    fortune    on    a 
capital  of  that  size. 

The  investment  of  this 
dollar,  from  the  point  of 
bank,  is  an  excellent  one. 
secures  a  double  hold  on  the  new  "de- 
positor." Naturally  dollars  will  follow 
where  the  first  one  is  in  keeping.  Then 
again,  there  is  a  certain  amount  of  senti- 
ment connected  with 
the  whole  s  c  h  e  m  e. 
Even  when,  with  the 
passage  of  years,  the 
child  attains  man's 
or  woman's  estate, 
it  will  be  the  natural 
thing  to  look  with  a 
feeling  of  semi- 
ownership  upon 
the  banking  in- 
stitution. Many  a 
person  will  realize 
that    here    it    was 


Master  IIakkisun  .Marshall 

Age.  three  weeks.  Ho  was  the  first 

baby  to  receive  a  savings  bank. 


view   of   the 
The  concern 


that  he  began  his  financial  start  in  the 
world. 

It  is  a  comparatively  cheap  way  of 
getting  new  business,  too.  Ask  the 
cashier  of  a  bank  that  is  doing  a  really 
large  amount  of  business  if  one  dollar 
is  not  a  low  rate  at  which  to  secure  any 
one  savings  account.  He  will  answer 
most  emphatically,  "Yes."  The  banks 
in  the  larger  cities  pay  out  far  more 
than  this  in  advertising.  An  expendi- 
ture of  one  hundretl  dollars  would 
bring  in  one  hundred  ac- 
counts. Indeed,  so  eager 
are  most  of  the  savings 
institutions  to  secure  new 
accounts  that  their  em- 
ployes are  given  a  com- 
mission of  one  dollar 
on  each  new  account 
secured. 

A  plan  like  that  put 
into  operation  by  Par- 
ker would  probably  not 
make  a  "go",  however,  in 
a  big  center  of  population 
like  New  York  City,  Chi- 
cago, Philadelphia,  or  San 
Francisco.  There,  for  one 
thing,  the  great  number  of 
banks  would  defeat  the 
scheme  if  put  into  operation  by  any  one 
of  them.  All  would  follow  suit  and  the 
individuality  of  the  idea  would  be  lost. 
Moreover,  with  so  great  a  population 
spread  over  so  wide  an  area,  the  ten- 
dency would  be  to  bank  at  some  local 
institution  and  the  original  deposit 
gift  would,  in  many 
instances,  be  with- 
drawn and  lost  to 
the  bank.  N.  o  r 
could  a  bank  at- 
tempt to  build  up  a 
clientele  in  the  im- 
mediate neighbor- 
hood. The  popula- 
tion is  constantly 
hitting  and  changing. 
For    towns    the   plan 


ought  to  be  excellent. 


WHY    NOT    BUILD    JAP-STYLE? 

By 
B.    R.    WILTON 


Drying  the  New  House  Behind  Mats 


THE  Japanese  were 
long  ago  constructing 
dwellings  that  ofifer  a 
perfect  exemplifica- 
tion of  warm-weather 
From  their  style  of 
architecture  Americans  might 
learn  much  in  the  way  of  struc- 
tures designed  with  coolness  as 
their  object  and  these  can  be 
built  at  a  slight  cost. 
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The  ordinary  Japanese  house  is  a 
light  framework  structure  with  a  roof 
thatched,  shingled,  or  tiled  —  very 
heavy  in  proportion — and  supported  on 
stones  which  have  slightly  hollowed 
tops  and  rest  on  the  surface  of  the  soil. 
The  house  stands  on  the  ground,  there 
being  no  foundation,  as  our  architects 
understand  the  term.  There  are  no 
permanent  walls.  The  sides  of  the 
house,  composed  at  night  of  wooden 
sliding  doors  called  amado,  are  stored 
away  in  boxes  during  the  day.  In 
summer,  everything  is  thus  open  to  the 
outside  air. 

In  winter,  semi-transparent  paper 
slides,  called  shoji,  replace  the  wooden 
sliding  doors  during  the  day. 

The  rooms  are  divided  from  each 
other  by  opaque  paper  screens  which 
run  in  grooves  at  the  top  and  bottom. 
By  taking  out  these  sliding  screens, 
several  rooms  can  be  turned  into  one. 
The  floors  of  all  the  living  rooms  are 
covered  with  thick  mats  made  of 
rushes  and  perfectly  fitted  together. 

The  second  story  of  a  house,  if  it  has 
one,  generally  extends  over  but  a  por- 
tion of  the  ground  floor.  The  steps 
leading  up  to  it  resemble  a  ladder 
rather  than  a  staircase.  The  best 
rooms  in  a  Japanese  house  are  invari- 
ably in  the  back,  with  a  view  of  the 
garden.  They  face  south  in  order  that 
the  occupants  may  escape  the  northern 
blast  in  winter  and  that  they  may 
obtain  the  benefit  of  the  summer 
breezes.  Furniture  is  conspicuous  by  its 
absence.  The  necessity  for  bedsteads 
is  obviated  by  the  use  of  quilts,  which 
are  brought  in  at  night  and  laid  down 
wherever    convenient.    No    mahogany 


dining  table  is  required  in  a  family 
where  each  member  is  served  sepa- 
rately on  a  little  lacquer  tray. 

These  details  will  probably  suggest 
a  very  uncomfortable  sum  total,  and 
Japanese  houses  are  supremely  uncom- 
fortable to  ninety-nine  Americans  out 
of  a  hundred.  Nothing  to  sit  on,  noth- 
ing but  a  brazier  to  warm  oneself  by, 
and  yet  abundant  danger  of  fire,  no 
solidity,  no  privacy,  the  deafening 
clatter  twice  daily  of  the  opening 
and  shutting  of  the  outer  wooden 
slides,  drafts  insidiously  pouring  in 
through  innumerable  chinks  and  cran- 
nies, darkness  whenever  heavy  rain 
makes  it  necessary  to  shut  up  one  or 
more  sides  of  the  house — none  of  these 
is  a  feature  that  would  appeal  to  the 
average  American.  On  the  other  hand, 
with  some  modification,  the  Japanese 
style  of  architecture  could  be  well 
adapted  to  the  needs  of  American 
"vacationers".  For  camping  purposes, 
a  dwelling  of  this  type  has  many  ad- 
vantages over  the  cottage  or  tent  in 
common  use. 

After  all,  Japan's  architecture  is  her 
misfortune,  not  her  fault.  She  discov- 
ered Europe,  architectually  speaking, 
at  the  wrong  moment.  If  her  contem- 
porary eflforts  in  architecture  are  worse 
even  than  ours,  it  is  chiefly  because  her 
people  have  less  money  to  dispose  of, 
and  consequently  are  prevented  from 
constructing  such  architectural  mon- 
strosities as  disgrace  many  an  Ameri- 
can city.  Moreover,  Nature  confines 
the  Japanese  to  the  flat  and  the  little. 
Three  stories  are  a  dangerous  experi- 
ment in  that  earthquake-shaken  land  of 
sunshine  and  flowers. 


Science  is  going  to  accomplish  what  humanitari- 
anism  has  been  utiahle  to  do  so  far.  It  is  going  to 
put  an  end  to  the  atrocities  in  the  rubber  regions  of 
the  Ama%on  and  of  the  Belgian  Congo.  The  ever 
marvelous  electricity  will  make  this  miracle  possible. 
This  is  tiot  a  theory ;  the  neiu  system  already  is  in 
practical  operation  in  Peru.  The  account  of  this 
great  xvork  is  one  of  the  striking  features  of  August 
Technical  World. 


"TlIK  TKKATMICNT  OF  HORSES 
ANIJ  INSTRUCTION  IN  THEIK 
V'ROI'KK  CAKIC  ARIC  PEKllAl'S  AS 
(iRICAT  SKRVTCK  TO  THE  I'OOR 
OWNERS  AS  TO  THE  ANIMALS 
THEMSELVES" 


HOSPITAL    FOR    DUMB    ANIMALS 

By 
CHARLES    GATCHELL 


A  PALATIAL  hospital,  for  the 
free  treatment  of  dumli  ani- 
mals of  all  kinds  belonging 
to  the  poorer  classes  of  New 
York  City,  is  now  being 
erected  by  the  Women's  League.  It 
will  contain  operating  rooms,  special 
wards  for  the  confinement  of  con- 
tagious cases,  padded  cells  for  horses 
suffering  with  blind  staggers,  special 
apartments  for 
ailing  dogs,  cats, 
and  other  small 
animals,  a 
kitchen  for  the 
preparation  of 
special  foods  for 
the  animal  pa- 
tients, a  roof 
garden  and  a 
paddock  where 
the  convalescent 
animals  may  en- 
joy fresh  air 
and  sunshine.  A 
laboratory   is   to 
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Those  engaged  in  looking  after  the  wel- 
fare of  animals  are  occasionally  regarded 
as  being  over-sentimental.  If  the  scoff- 
ers, however,  could  see  the  work  being 
done  in  the  hospital  for  animals  erected  by 
the  I  Foments  League  of  Neiu  York  City, 
they  might  change  their  views.  The  serv- 
ice 7-endered  is  not  only  of  humanitarian 
but  of  practical  economic  value.  Your 
vieivpoint  may  also  be  changed  after  read- 
ing this  article. 


be  installed  for  bacteriological  and  micro- 
scopical tests  in  the  diagnosis  of  uncer- 
tain cases,  and  traintnl  veterinaries  with 
a  staff  of  assistants  will  be  on  duty  day 
and  night.  All  animrls  brought  to  the 
hospital  will  be  housed,  treated,  fed — on 
special  diet,  if  necessary — and  kept 
until  entirely  cured,  without  any  ex- 
pense to  the  owner — the  only  condition 
being  that  the  owner  is  unable  to  pay 
for  such  serv- 
ices. 

The  plan  of 
erecting  the 
hospital,  which 
is  to  cost  fifty 
thousand  dol- 
lars, is  the  out- 
growth of  a  free 
dispensary  that 
for  three  years 
has  been  oper- 
a  t  e  d  by  the 
League.  Of  the 
t  w  e  n  t  y  -  t  w  o 
thousand    five 
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hundred  and  fifty  cases  treated  within 
that  time,  it  was  estimated  by  Dr. 
Edwin  R.  Blamey,  physician  in 
charge,  that  more  than  one-half  of  the 
horses  and  at  least  one-quarter  of 
the  cats  and  dogs  were  in  need  of 
hospital  care.  It  was  possible  to  operate 
on  small  animals  within  the  little  dis- 
pensary, and  two  hundred  major  opera- 
tions were  performed  on  cats  and  dogs 
last  year.  Horses,  however,  could  be 
treated  only  in  the  street,  therefore,  to 
operate  on  them  was  impossible.  Not 
only  was  such  treatment  unsatisfac- 
tory, but  it  entailed  a  hardship  on  the 
owners,  who  were  obliged  to  bring  the 
animals  to  the  dispensary  each  day. 
It  was  therefore  decided  by  the  League 
to  erect  a  hospital,  as  the  only  other 
hospital  of  the  kind,  operated  b)^  the 
Society  for  the  Prevention  of  Cruelty 
to  Animals,  was  out  of  the  reach  of  the 


Taking  Fido's  Pulse 
15,004  dogs  have  been 
brought  to  the  dispen- 
sary in  the  last  three 
years. 


majority  of  the  League's  patrons,  on  ac- 
count of  the  boarding  fee  charged. 

The  site  on  which  the  new  hospital 
is  being  built,  at  Bond  and  Lafayette 
Streets,  was  selected  as  being  the  most 
accessible  to  the  greatest  number  of 
New  York's  poor.  The  building  will 
consist  of  three  stories  and  a  basement. 
In  the  basement  are  to  be  the  observa- 
tion and  contagious  wards  for  horses. 
On  the  first  floor  will  be  the  dispensary, 
the  examination  room,  the  operating 
room  for  small  animals,  reception  and 
padded  stalls  for  horses.  Here,  too, 
ambulances  will  be  kept.  The  second 
floor  will  be  devoted  entirely  to  stalls 
and  an  operating  room  for  horses, 
while  the  third  floor  will  contain  the 
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staff  pliysician's  livititj  apartments,  and 
tlic  (lifTciiMit  coniparlinonts  for  small 
animals  anil  birds. 

Do,q;s  arc  the  greatest  sufferers  ainnni; 
the  animals  of  the  city.  While  1. =1,004 
dogs  have  been  brought  to  the  dispensary 
in  the  last  three  years,  there  have  been 
but  4,175  cat  patients  and  only  2,344 
horses — an  interesting  proof  of  the  in- 
crease of  motor  cars,  which  have  re- 
placed all  but  20,000  horses  on  Man- 
hattan Island.  Below  Fourteenth 
Street,  however,  nearly  all  the  trucking 
business  is  still  done  by  horses,  and 
for  years  they  will  continue  in  use,  at 
least  by  the  poorer  class  of  truckmen 
and  jicddlers.  Motor  cars,  on  the  otlier 
hand,  have  been  responsible  for  a  great 
many  of  the  accidents  to  the  small  ani- 
mals. 

The  work  of  the  League  in  the 
building  of  an  expensive  hospital  for 
animals  is  not  being  done  through 
over-sentimental  motives.  It  is  simply 
a  recognition  on  the  part  of  philan- 
thropic men  and  women,  nearly  all  of 
whom  previously  were  engaged  in 
much  more  extensive  lines  of  charitable 
work,  that  the  animals  owned  by  the 
poorer  classes  in  such  a  city  as  New 
York,  must  be  cared  for  properly,  in 


the  interests  of  public  health  and 
morals,  as  well  as  for  their  own  wel- 
fare, 'riic  treatment  of  horses  and  in- 
struction in  their  proper  care  are  per- 
haps as  great  services  to  the  poor 
owners  as  to  the  animals  themselves. 
And  the  treatment  of  house  pets  does 
much  to  prevent  the  spread  of  disease. 
An  example  of  the  value  of  this  service 
may  be  seen  in  the  fact  that  last  year 
three  dogs  afflicted  with  rabies  were 
brought  to  the  dispensary  by  owners 
who  were  entirely  ignorant  of  the  cause 
of  the  animals'  suffering. 

In  the  same  way  the  incidental  serv- 
ices of  the  League  in  furnishing  fly 
nets,  chains  to  prevent  slijjping  on  icy 
pavements,  watering  troughs,  and 
shower  baths  in  summer,  are  often  of  ma- 
terial value  to  the  owners  as  well  as  to 
the  horses.  Many  times,  too,  the  dis- 
pensary has  given  first  aid  to  the  in- 
jured human.  Truck  drivers  who  cut 
their  hands  on  the  sharp  corners  of 
boxes,  and  girls  from  the  neighborhood 
factories  who  meet  with  accidents  from 
sewing-machine  needles,  hurry  to  the 
"animal  doctor"  to  have  their  wounds 
dressed,  after  which  they  are  sent  to 
the  nearest  hospital  where  more  thor- 
ough attention  can  be  given. 


WILD    WHEAT    FROM    PALESTINE 

By 
GUY    E.    MITCHELL 


THE  recent  visit  of  Dr.  Aaron 
Aaronsohn  of  Palestine  to 
America  directs  attention  to 
the  importance  of  the  dis- 
covery of  wild  wheat  in  the 
Holy  Land  by  this  remarkable  ex- 
plorer, and  to  his  researches  generally 
in  Oriental  countries  for  the  wild  types 
of  our  various  staple  food  products. 

Interpreted  even  conservatively,  Dr. 
Aaronsohn's  modest  claims  with  refer- 
ence to  his  discovery  of  wild  wheat 
means  holding  out  possibilities  of  an 
enormous  increase  in  the  wheat  yield 
of  the  world.  There  has  been  a  world- 
wide search  for  the  original  ancestor 
of  wheat,  which  is  known  to  have  been 
cultivated  at  least  four  thousand  years 
before  the  beginning  of  the  Christian 
era.  At  last  this  ancestor  has  been 
found. 

With  all  these  centuries  of  coddling, 
wheat  has  become  one  of  the  most 
sensitive  of  plants.  Almost  degenerate 
in  its  state  of  cultivation,  it  has  little 
resistant  power  against  rust  and  other 
parasitic  diseases,  and  is  greatly  re- 
stricted in  the  area  in  which  it  will 
thrive. 

The  wild  wheat  is  the  very  antithesis 
of  this.  It  is  as  hardy  as  the  most 
stubborn  weed ; 
it  isdisease 
proof;  and  it 
flourishes  in  the 
most  sterile  of 
soils  under  in- 
tensely arid  con- 
ditions. 

Crossing  of 
this  sturdy  type 
with  ordinary 
wheat  would  in 
effect  be  trans- 
fusing  into  a 
decadent  but 
cultured  aris- 
tocracy the  vig- 


IMPORTED  WILD  WHEAT  AS  IT  IS  TO  BE  FOUND 
GROWING  AT  THE  GOVERNMENT  EXPERI- 
MENT FARM   AT  BARD. 
CALIFORNIA 


orous  blood  of  a  new  and  primeval  race. 
The  result  would  be,  as  is  the  universal 
case  with  plant  hybridization,  the  reten- 
tion by  the  hybrid  offspring  of  the  best 
and  strongest  qualities  of  both  parents. 
Experiments  conducted  by  the  United 
States  Experiment  Station  at  Bard, 
California,  promise  great  advantages  in 
the  event  of  the  introduction  of  wild 
wheat  in  America  both  as  a  food  and 
a  forage  plant. 

For  ten  years  Dr.  Aaronsohn  pa- 
tiently searched  the  wilds  of  Palestine 
for  wild  wheat,  hoping  at  the  most  to 
find  a  poor  type  of  wheat  from  which 
the  wheat  of  commerce  has  been  de- 
veloped. One  day  on  the  desert  slopes 
of  Mount  Hermon  he  found,  growing 
out  of  a  rock  crevice,  a  tall  plant.  It 
looked  like  a  stalk  of  cultivated  wheat, 
and  was  perfectly  developed.  The  dis- 
coverer said :  "At  first  I  was  skeptical, 
I  feared  that  I  had  found  nothing  more 
than  cultivated  wheat  run  wild.  That 
very  day,  however,  I  established  the 
fact  that  I  had  found  the  wild  wheat 
itself  and  the  next  day  I  found  a  whole 
field  of  it — wheat  that  had  reproduced 
itself,  doubtless,  under  the  most  adverse 
conditions,  year 
after  year,  cen- 
tury after  cen- 
tury, since  be- 
fore the  time 
the  first  man  in- 
habited  the 
earth." 

The  discovery 
is  believed  to 
mean  that  mil- 
lions of  acres, 
J)  e  r  h  a  p  s  hun- 
dreds of  mil- 
lions of  acres, 
of  desert  region, 
intensely  fertile 
but  insufficiently 
watered  to  nur- 
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THE  TOWN  OF  MHJPFL  F.SII 
SCIIKMS,  IN  TlIF,  \1CIMTV  Dl 
WHICH  IlK.  AAKONSOHN  MADF 
HIS  KKMAKKABLE  CEKFAL 
bINU 


THE  HOME  OF 
WILD  WHEAT— THE 
MXIPES  OF  MOUNT 
HEKMON.  PALES- 
TINE 


^BP^ 


ture  our  much-pampered  crops  of  today, 
will  produce  plentifully  of  this  vigorous, 
disease-free,  drought-loving  wheat. 

Palestine  is  a  remarkable  country 
physically.  Its  topography  and  climate 
vary  from  snow-covered  mountain 
areas  to  the  valley  of  the  Dead  Sea, 
one  thousand  two  hundred  feet  below 
sea  level,  the  lowest  point  on  the  globe, 
and  from  conditions  of  ample  rainfall 
to  those  of  intense  desert  aridity,  with 
all  the  consequent  varying  conditions 
of  plant  growth. 

Dr.    Aaronsohn    has    established    a 


Plant  Experiment  Station  at  Haifa, 
where  he  has  propagated  hundreds  of 
the  economic  types  resulting  from  his 
explorations,  and  many  of  which  he  has 
distributed  throughout  the  world.  He 
has  traveled  extensively  in  the  United 
States,  and  our  own  Dejjartment  of 
Agriculture  has  benefited  widely 
through  his  co-operation.  It  has  pub- 
lished several  reports  concerning  his 
remarkable  explorations  and  their  im- 
portant economic  possibilities  and 
results.  These  have  been  read  with  in- 
terest by  our  progressive  farmers. 


Snap  Shots  of  Sound"  tells  of  the  marvelous  work  Professor 
Arthur  L.  Foley  of  the  University  of  huliana  has  succeeded  in  doing 
li'ith  the  camera.  Imagine  trying  to  secure  a  sharp,  clear  negative  of  an 
object  traveling  many  times  faster  than  a  racing  automohile!  J nd  suppose, 
further,  that  this  object  is  nothing  more  than  a  sound  wave.  Incredible, 
isn  t  it?  Scientists  refused  to  believe  that  this  remarkable  feat  had  been 
done  until  the  process  was  fully  explained  to  them  and  they  saiu  the 
photos.  In  the  August  Technical  World  we  are  going  to  explain  the 
process  to  you  just  as  it  was  explained  to  the  scientists,  only,  of  course,  in 
the  clearest  and  most  interesting  u'ay  possible.  And  you,  too,  are  going 
to  see  some  of  these  astounding  photographs. 
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LIGHTLESS 
LIGHTHOUSES 

QPERATIONS 
^^  being  conducted 
at  Brest,  France, 
seem  to  indicate  that 
the  lightless  Hg-hthouse 
will  supersede  the  old 
system  of  lights,  bells, 
horns  used  as  warnings  of 
danger  at  sea.  Through  the  agency 
of  wireless  telegraphy  the  lighthouse 
becomes  an  aerial  mast  which  auto- 
matically sends  out  warning  messages. 
By  a  simple  clockwork  arrangement, 
distinctive  messages  are  sent  out  by 
each  station  every  few  seconds  and 
ships  are  able  to  identify  positively  the 
transmitting  station. 

CITY  BUILDS  ROAD  IN 
OUTSIDE  COUNTY 

DY  subscribing  sixty  thousand  dollars 
to  build  a  road  in  a  neighboring 
county,  the  citizens  of  San  Diego  have 
shown  wonderful  public  spirit.  This 
piece  of  mountain  highway  is  blasted 
from  the  solid  hillside,  and  two  car- 
loads of  powder  were  sent  by  the  San 


BLASTS   LIKE   TH.S 

QUICKLY   HEVVELT  A 

HIGHWAY    IN     THE 

MOUNTAINSIDE 

Diegans  in  a  single 
shipment  to  complete 
the     good     work.     In 
consequence,  a  danger- 
ous mountain  pass  from 
the    southern    harbor   city 
rich    Imperial    Valley, 
known    as    Devil's    Caiion,    has 
been  eliminated. 

The  fact  that  Imperial  County  will 
benefit  by  the  enterprise  of  residents 
of  another  county  did  not  deter  the 
subscribers,  for  they  realized  that  good 
roads  are  a  direct  financial  benefit  to 
the  communities  that  they  join,  and 
consequently  the  rapidly  developing 
valley  is  now  in  direct  communication 
with  the  nearest  seaport  and  local  mar- 
ket. 

The  motorists  will  appreciate  this 
new  road,  as  they  are  among  those 
most  directly  benefited.  It  is  hoped 
that  the  Ocean  to  Ocean  Highway  will 
swing  through  San  Diego  from  Yuma 
in  consequence  of  this  improvement, 
instead  of  running  northwest  through 
the  desert  to  Los  Angeles.  Not  only 
pleasure  cars  but  motor  trucks  are 
already  making  use  of  the  new  hi^h- 
way,  for  extensive  business  purposes. 
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CAMPING  ON  THE  ROOF  France,    are    to    be    seen    automobile 

TWICXTV-TWO  tonls  liavc  liccn  Wcarses,  fire  engines,  delivery  trucks, 
placed  upon  the  roof  of  the  U.  S.  ^'"'"P  wagons,  trucks  for  structural  work 
Grant  Hotel  in  San  Diego,  a  magnificent  with  crane  attachment,  wagons  for  the 
fireproof  structure,  in  which  guests  may 
enjoy  the  pleasures  of  camping  out  in 
the   heart   of   the   city.     The   tents   are  -^ 

arranged  along  a  central  aisle  as  in  the 
ordinary  "tent  city"  of  the  seashore,  and 
during   the   summer   they   arc   the   most 


Tent  City  on  a  Hotel  Roof 

popular  guest  chambers  in  the  hotel. 
They  command  a  magnificent  view  of 
the  Bay  of  San  Diego,  while  Coronado, 
the  Exposition  Buildings  now  being  con- 
structed, and  the  mountain  ranges  beyond 
the  Mexican  border  are  all  visible  from 
this  lofty  perch.  Only  about  one-third  of 
the  roof  space  is  thus  utilized. 

NEW  FRENCH  AUTOS 

TN  Europe,  and  in  France  especially,  the 
■'■  automobile  has  been  adapted  to  a  great 
number  of  uses.  In  the  streets  of  Paris, 
and    in    fact    in   all   the   large   towns   of 


THEst  Trucks  for  Garbage  Removal  Are  Common 
IN  France 

removal  of  ashes  and  garbage,  and  for 
almost  every  other  purpose  for  which  the 
horse-drawn  vehicle  is  used. 

In  the  country  it  has  been  adapted  to 
plowing  and  similar  operations ;  for 
military  purposes,  there  are  automobile 
trucks  carrying  wireless  apparatus,  repair 
shop  trucks,  trucks  for  transporting 
ammunition  and  other  war  equipment, 
for  hauling  guns,  and  for  the  Red  Cross 
Service.  In  the  Department  of  Health 
there  are  special  disinfection  automobiles 
for  use  in  case  of  an  epidemic. 

The  accompanying  pictures  show  a 
French  automobile  ambulance  wagon  for 
tlie  use  of  the  Bulgarian  army,  and  a 
truck  for  garbage  removal. 


French-Make  Auto  Ambulances  for  Use  of  Bul- 
garian .^RMY 

BRITONS  STAGE  NOVEL  RACE 

AN  interesting  race  was  recently  held 
at  Brooklands,  England,  when  two 
horses,   a  motor  car,   and  an   aeroplane 


A   BRITISH  "HANDICAP" 


were  placed  on  the  starting  line  in  com- 
petition. The  handicaps  were  worked  out 
as  follows :  When  the  starting  flag  was 
lowered,  the  horses  started  off  immedi- 
ately ;  the  motor  car  driver  alighted  from 
his  car  and  started  his  engine ;  while  the 
aviator  had  to  get  down  from  his  ma- 
chine, inject  petrol  into  his  engine,  re- 
gain his  seat  and  have  his  propeller 
started.  The  result  was  an  easy  victory 
for  the  aviator,  the  motor  car  and  horses 
coming  in  a  few  minutes  afterward. 
^« 
HUGE  MOVING  JOB 

DROBABLY  the  largest  house-moving 
■  job  ever  undertaken  west  of  Chicago 
is  about  to  take  place  in  San  Francisco. 
A  commercial  school  building  is  to  be 
moved  from  its  present  site  on  city 
proiierty  known  as  the  Civic  Center, 
to  make  room  for  the  magnificent 
buildings  the  city  is  to  erect  there. 
The  building  to  be  moved  is  a  three- 


story  and  basement  brick  and  stone 
structure.  It  will  be  carried  a  distance 
of  four  blocks,  with  one  square  to 
turn.  Its  weight  is  estimated  at  six 
thousand  eight  hundred  tons. 


The  Moving  of  This  Structure  Will  Constitute 

One  of  the  Largest  House-Moving  Jobs  in 

THE  West 


First  Tunnel  Under  thf,  Pyrenees— That  of  Sour- 
port — FOR  THE  New  Paris-Madrid  Line 
The  photo  shows  the  entrance  at  Canfranc,  Spain,  to  the 
tunnc-1 — it  is  S.40D  misters  long — with   French  and  Spanish 
soldiers  fraternizing. 

ELECTRICITY  FROM  SAWDUST 

N  ingenious  use  for  a  waste  prod- 
uct has  been  found  at  Vancouver, 
British  Columbia,  the  home  of  saw- 
mills. Sawdust  is  there  used  as  a  fuel 
for  generating  electric  power,  in  an 
effort  to  overcome  the  smoke  nuisance. 
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VAST    EMPIRE    THAT    HAS    NO    PORT 

By 
FLORENCE    L.    BUSH 


THERE  is  a  mountain  region 
in  the  United  States  larger 
than  the  whole  German 
Empire,  which  sup]X)rts  a 
population  of  something  like 
three  million.  It  is  the  only  ex- 
tensive upland  country  inhabited  by  civil- 
ized people:  which  lias  no  seaport  or 
navigable  river. 

The  ocean  does  not  toucli  it ;  there 
is  no  vision  of  departing  ships  of 
strange  commerce  to  inspire  the  young 
citizens  to  activity,  ^\'ith  no  inland 
lakes — a  territory  where  canals  are  an 
impossibility — it  is  a  land  of  saddle- 
bags and  bad  roads.  Sixteen  counties 
have  no  railroad,  five  others  only  a 
branch  line,  and  six,  no  newspaper. 

In  the  valley  of  the  Big  Sandy  River, 
which  forms  a  part  of  this  great  area,  a 
railroad  is  now  being  surveyed,  up 
through  the  Breaks  of  the  Cumber- 
lands,  making  a  highway  to  the  sea. 
As  it  gives  easy  access  to  one  of  the 
most  productive  coal  fields  of  America, 
we  can  safely  forecast  results.  In  a 
few  years,  at  most,  the  long,  parallel 
valleys  of  Appalachian  America  will  be 
traversed  by  the  iron  horse,  and  primitive 
conditions  will  have  vanished. 

It  is  a  land  of  valleys  and  villages, 
each  an  isolated  community  with  its 
"Settlement  Store"  where  barter  of 
produce  is  the  rule,  and  where  news 
from  the  outside  world  filters  in 
through  channels  uncertain  and  few. 
These  valleys — many  of  them  two- 
thousand  feet  deep  —  have  narrow 
strips  of  bottom  land,  and  higher  up, 
benches  or  coves,  the  only  tillable  soil. 
The  natural  highways  of  the  Cum- 
berlands — the  stream  beds — are  fre- 
quently impassable  and  as  there  are  no 
bridges,  at  times  of  a  freshet  they  are 
dangerous  to  cross.  There  are  no  turn- 
pikes, and  some  of  the  roads  are  mere 
trails. 

"We  were  ice-bound,  snow-bound,  and 


lastly,  rain-bound,"  says  a  January 
traveler.  "Sometimes  the  flood  almost 
washed  the  wagon  away  ;  it  would  have 
been  terribly  dangerous  to  have  met 
another  vehicle." 

A  covered  wagon  with  a  load  of 
college  students  took  four  days  to 
travel  sixty-five  miles.  At  one  place, 
as  they  came  around  a  shelving  piece 
of  road,  ropes  were  fastened  to  the 
wagon  to  keep  it  from  sliding  over  the 
cliff. 

In  this  shut-in  world  the  patient 
oxen  are  still  beasts  of  burden.  When 
a  boiler  goes  across  the  mountains,  it 
is  drawn  by  these  animals.  The  har- 
nesses are  of  ropes  and  chains,  the 
yokes  large,  cumbrous  affairs.  From 
one  county  seat  to  the  nearest  railroad 
is  fifty  miles.  The  cost  of  hauling 
freight  that  distance  is  one  dollar  and 
a  half  for  a  hundred  pounds — wagons 
are  expected  to  last  only  a  year. 

Logs  are  driven  down  some  con- 
venient stream,  then  six  or  eight  yokes 
of  oxen  transport  them  to  the  nearest 
station  for  shipping  to  a  foreign  port. 
They  are  used  as  ties  in  France,  Eng- 
land, and  Germany.  The  drivers  walk 
along  close  to  their  teams,  making  the 
air  vocal  with  their  commands  and  the 
loud  crack  of  wdiips. 

Sometimes  a  pair  of  calves  trot  along 
briskly  in  front  of  a  light,  home-made 
wagon:  but  there  are  still  more  un- 
usual w^ays  of  traveling. 

On  one  occasion  a  lone  fisherman 
was  observed  to  furl  his  line  and  saun- 
ter toward  a  little  camp  whose  striped 
shelter  was  plainly  visible.  A  nearer 
view  revealed  the  lodge  of  a  veritable 
"Wandering  Jew".  A  small,  two- 
wheeled  cart  stood  near  the  embers  of 
a  sinouldering  fire ;  several  children 
clustered  around,  one  with  hair  of 
Titian  red  not  unlike  the  man's,  and 
a  complexion  of  delicate  pink.  A 
woman  sat  nearby.     While  the  gaunt 
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In  the  summer  months  dry  stream 
bags 


/ 


beds  are  a  frequent  avenue  of  travel  in  this  land  of  saddle- 
and  bad  roads 


ODD  FORMS  OF  TRANSPORTATION  IN  THE  CUMBERLANDS  — A   WANDERING  JEW  TRANSPORTS 

HIS  POSSESSIONS  IN   A  PUSHCART.  AND  OXEN   ARE  USED  TO  HAUL  A 

BOILER  OVER  A   MOUNTAIN 


fisherman  made  ready  to  cook  his 
catch,  it  was  noticed  tliat  the  woman 
was  Stone  blind  ! 

Later,  this  strange  caravan  resumed 
its  line  of  march  straight  into  the  heart 
of  the  hill  country.  The  tent,  cooking 
utensils,    and    two    smaller    children 


occupied  the  cart.  The  man  between 
the  shafts  clattered  along  noisily,  while 
his  sightless  helpmeet  pushed  valiantly 
from  the  rear. 

They  furnished  a  striking  example  of 
the  axiomatic  saying:  "Civilization  trav- 
els fastest  over  good  roads". 
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CONQUERING    THE    DEMON 
OF    THE    TUNNEL 

By 
DAN    HOWE 


THE  Carolina,  Clinchfielil  and 
Ohio  Railway  was  bnilt  to 
serve  the  Southeast — to  drain 
the  Viroiiiias  for  the  benefit 
of  the  Carolinas,  Georgia,  and 
IHorida.  T!ut  woe  to  the  plans  of  men — 
as  of  mice — the  beneficiaries  were  not 
ready  to  receive  its  benefactions,  where- 
fore it  was  forced  to  go  north  also.  The 
line  struck  out  for  Elkhorn  City  in  Ken- 
tucky, but  ends  today  at  Dante,  Virginia, 
in  a  stub-nosed  mountain  gorge  formed 
by  three  mountains.  In  its  path  to  the 
new  goal  rise  four  lifts  of  the  Blue 
Ridge  each  higher  than  the  other ;  the 
last  of  the  four  is  Sandy  Ridge.  The 
road's  chief  engineer,  though  he  may 
have  a  sentimental  eye  for  scenic  beauty, 
certainly  has  a  large,  practical  eye  for 
mountain  transportation  difficulties.  He 
says : 

"The  new  railroad,  to  reach  the  north, 
must  pass  over  or  through  these  moun- 
tains. It  cannot  do  either,  altogether.  It 
must  do  both  in  part.  In  the  next  twenty 
miles,  we  are  drilling  twenty  tunnels 
with  an  aggregate  length  of  over  twenty 
thousand  feet.  The  worst  of  them  all  is 
through  Sandy  Ridge.  It  is  the  longest 
and  comes  at  the  climax  of  the  grade." 

The  man  of  imagination  may  easily 
picture  to  himself  a  railroad  train 
climbing  the  rocky  side  of  Sandy  Ridge 
and  disappearing  into  the  tunnel.  It 
seemed,  from  where  we  stood,  to  re- 
semble nothing  so  much  as  a  great  worm 
creeping  up  the  side  of  a  building  and 
squirming  in  over  the  window  sill.  On 
such  a  pull,  one  almost  feels  sympathy 
for  the  groaning  locomotive.  When  the 
wheels  hold  their  grip  on  the  rails,  you 
hear  the  steady  hoarse  bark  of  the 
exhaust.  When  the  wheels  slip,  you  hear 
a  few  staccato  coughs  as  the  engine 
races.     Watching  from  a  distance,  you 
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see  at  first  a  roll  of  black  smoke  and 
then,  even  in  daylight,  a  ruddy  light  flares 
above  the  stack  as  the  red-hot  gases  are 
belched  up  to  outline  themselves  ag'ainst 
the  green  of  the  mountainside.  It  is  awe 
inspiring — this  almost  hourly  struggle 
between  machinery  and  the  hills — and 
you  say  as  much.  But  the  chief  engineer 
doesn't  become  sentimental  on  the  sub- 
ject of  hills  or  on  the  struggle  between 
man  and  nature.  He  has  a  practical 
matter  at  heart  which  threatens  to  turn 
the  poetry  into  a  tragedy. 

In  telling  wliat  is  likely  to  hap])en.  a 
locomotive  engineer  says  in  a  matter-of- 
fact  way :  "On  such  grades,  the  biggest 
locomotive  is  pulling  every  pound  she 
knows  how.  She  is  burning  every  pound 
of  coal  we  can  crowd  upon  her  grate  bars. 
When  she  sticks  her  nose  into  a  tunnel  at 
the  top  of  a  grade,  she  is  throwing  out 
of  her  stack  the  greatest  volume  of 
deadly  coal  gas  that  she  ever  discharges. 
This  is  caught  by  the  t'mnel  top  and  is 
forced  down  blistering,  stinging,  and 
suffocating,  first  upon  the  engine  men 
and  then  upon  the  other  members  of  the 
crew.  We  know  what  that  means — it's 
death  if  we  have  to  breathe  it  for  any 
length  of  time. 

"Trouble  usually  comes  at  the  crest  of 
the  grade.  The  train  usually  breaks,  if 
it  is  going  to  break,  when  the  engine  is 
in  the  tunnel  and  when,  seemingly,  the 
worst  of  the  pull  is  over.  The  engine 
driver's  first  thought  is  to  catch  and 
hold  the  train  before  it  can  plunge  down 
the  hills.  In  maneuvering  his  engine  to 
save  the  train,  he  is  overcome  by  the 
deadly  gases  which  settle  in  increasing 
volume  about  his  head.  Always  there 
comes  a  time  when  even  the  stoutest 
engineer  must  cut  loose  and  run  for 
safety.  A  few  of  them  get  away;  many 
of  them  have  stayed  too  long. 
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"On  the  Norfolk  and  Western  Rail- 
way, where  there  is  a  tunnel  at  the  top 
of  a  grade,  I  have  sat  on  the  floor  of  an 
engine  cab  with  my  face  buried  in  a  wet 
sponge  while  we  ran  for  safety.  Once 
or  twice,  we  barely  reached  daylight  in 
time.  Coal  gas  is  a  deadly  thing  when 
it  is  confined.  It  is  at  its  worst  when 
confined  in  a  railroad  tunnel  at  the  top 
of  a  srrade.     And 


an  inner  tube  of  timber  which  was  about 
four  feet  from  the  tunnel  side  at  all 
points.  This  casing  or  inner  tube  he 
carried  into  the  tunnel  for  fifty  feet, 
sealing  it  to  the  tunnel  walls  at  the  outer 
end.  Outside  of  the  tunnel  he  built  a 
small  house  and  installed  in  it  an  ordi- 
nary blower  fan,  using  the  same  kind  of 
a  fan  that  is  employed  to  force  air  into  all 
tunnels  and  mines. 


that  is  what  we 
will  have  to  con- 
tend  against 
when  that  tunnel 
through  Sandy 
Ridge  is  f  i  n- 
ished." 

The  mere  re- 
cital  of  such 
facts,  standing,  as 
we  were,  almost 
in  sight  of  that 
very  tunnel, 
made  us  fee!  that 
we  had  been  in 
an  inferno.  We 
felt  that  we  had 
had  a  hand-to- 
hand  tussle  with 
the  demon  of  the 
tunnel.  Having 
felt  rather  than 
having  studied 
the  problem,  it 
was  like  passing 
from  a  gloomy 
cave  into  brilliant 
sunshine  to  find 
how  easily  the 
ingenuity  of  man 
has  been  able  to 
rob  even  this 
situation  of  its 
danger. 

The  Norfolk 
and  Western  Railway  has  a  long 
tunnel  —  the  Elkhorn  —  at  the  crest  of 
a  steep  grade  twelve  miles  west  of 
Bluefield,  West  Virginia.  Almost  every 
mishap  common  to  such  tunnels  had 
occurred  there,  before  C.  S.  Churchill, 
the  chief  engineer  of  the  road,  found 
the  path  to  safety.  The  Elkhorn  Tunnel 
had  been  made  large  and  high  to  give 
the  coal  gases  as  much  play  as  possible. 
Churchill  took  advantage  of  that  fact. 
At  the  eastern  end  of  the  tunnel,  he  built 


He  Conquered  the  Demon  with  Fresh  .\ir 


of 


This  fan,  when 
running,  pours  an 
enormous  volume 
of  fresh  air  into 
the  space  between 
the  tunnel  sides 
and  the  timber 
casing.  The  effect 
of  the  casing  was 
to  give  direction 
to  the  current  of 
air.  even  as  the 
rifling  of  a  barrel 
gives  direction  to 
a  bullet.  When 
the  fan  is  started, 
the  air  rushes  im- 
mediately 
through  the  en- 
tire length  of  the 
tunnel. 

Since  freight 
trains  never  try 
to  pass  through 
that  tunnel  at  a 
rate  of  speed 
greater  than 
twelve  miles  an 
hour,  and  since 
the  air  travels  at 
a  rate  in  excess 
of  fifteen  miles 
an  hour,  the  vol- 
ume of  coal  gas 
is  swept  through 
the    engine.       So 


is    in   working   order, 


the    tunnel    ahead 
long   as   that    fan 

even  though  the  train  break  in  two  or 
any  other  accident  common  to  steep 
grades  occur,  the  men  may  work  in  per- 
fect safety ;  they  know  that  the  deadly 
gases  will  never  overcome  them. 

Since  the  installation  of  this  device  in 
the  Elkhorn  Tunnel,  the  Pennsylvania 
and  Baltimore  and  Ohio  Railroads  have 
come  to  use  it  on  some  of  their  treach- 
erous tunnels. 


A  TOOTHBRUSH   LU>ICHEON   AND   A  TOOTHBRUSH   DRILL 
Cincinnati  tcachi'S  lier  children  liow  to  carr  for  tlieir  Wrth  and  fives  thim  luncheons  to  stimulate  interest. 


FILLING    TEETH    TO    CURE    DULLNESS 


By 
J.    R.    SCHMIDT 


THAT  the  condition  of  the 
teeth  of  school  children  has 
a  great  deal  to  do  with  their 
progress  and  good  hehavior ; 
that  on  the  condition  of  the 
teeth  depends  largely  hoiv  the  pujMl 
will  succeed  in  school,  have  just  been 
determined  by  a  number  of  experi- 
ments which  have  been  tried  in  Cin- 
cinnati's public  schools.  The  results 
have  been  so  mucli  in  favor  of  the 
pupils  with  sound  teeth  that  more  than 
six  thousand  children  of  Cincinnati's 
public  schools  now  receive  free  dental 
treatment,  and  in  a  short  time  every 
child  in  Cincinnati  attending  a  public 
school  will  have  good  sound  teeth  or 
he  or  she  will  not  be  allowed  to  attend 
a  school  in  the  city  system. 
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A  corps  of  experienced  dentists  are 
at  work  fixing  up  all  the  bad  teeth  of 
all  the  school  children.  It  is  a  part  of 
Cincinnati's  school  system  and  is  paid 
tor  by  the  municipal  government. 

This  novel  introduction  of  free  den- 
tistry in  schools  was  decided  upon 
after  one  class  was  given  treatment 
last  season.  These  pupils  were  closely 
observed  in  all  their  studies  and  in 
their  behavior.  Their  records  were  com- 
pared with  those  classes  not  given  the 
advantage  of  the  dental  treatment  and 
as  a  result  it  was  decided  to  extend  the 
system  to  all  the  pupils  on  recommenda- 
tion of  the  experts.  The  dental  staff  is 
working  under  the  supervision  of  Dr. 
Sidney  Rauh,  who  declares  that  nine- 
tenths    of   children's    troubles   at    school 
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and  as  many  of  their  ailments  are  di- 
rectly due  to  bad  teeth.  Aching  teeth 
keep  Johnny  away  from  school  or,  even 
if  he  is  there,  with  the  toothache  it  is 
impossible  for  him  to  put  his  mind  on  his 
lessons.  Bad  teeth  lead  to  improper 
mastication  of  food,  which  in  turn  leads 
to  stomach  ailments  and  other  diseases, 
so  that  bad  teeth  are  directly  responsible 
for  a  world  of  troubles  for  the  school 
boy  or  girl. 

The  repairing  of  so  many  teeth  of 
Cincinnati's  six  thousand  school  chil- 
dren has  been  reduced  to  a  perfect 
system.  The  corps  of  dentists  under 
Dr.  Rauh  visits  each  of  the  forty  school 
buildings.  A  room  is  temporarily  con- 
verted into  a  dentist's  office.  Each 
pupil  is  examined  by  the  dentists. 
Minor  repairs  are  made  there  at  once. 
Teeth  that  require  extended  treatment 
are  either  referred  to  the  family  den- 
tist, or  if  the  pupil  is  too  poor  to  go 
to  the  dentist,  he  or  she  is  taken  care 
of  in  a  special  clinic  where  the  work 
is  done  by  experts  in  the  best  possible 
manner  without  charge  of  any  kind  to 
the  pupil's  parents.  An  index  card 
system  is  kept  of  every  child's  teeth 
whether  the  dental  work  is  done  by  the 
school  dentists  or  elsewhere.  Recom- 
mendations by  the  school  dentists  to 
parents  who  prefer  to  have  family  den- 
tists do  the  work  must  be  attended  to 
without  delay,  or  after  a  certain  lapse 
of  time  the  pupil  is  sent  to  the  special 
free  clinic  for  repairs. 

The  dental  work  does  not  stop  with 
the  repair  of  the  children's  teeth.  That 
is  only  the  beginning.  Some  of  the 
pupils  never  used  a  tooth  brush  in  their 
lives.  For  the  benefit  of  such  pupils 
and  those  who  are  inclined  to  neglect 
their  teeth,  a  tooth  brush  drill  has  been 


instituted  under  the  direction  of  Miss 
Bessie  Seinsheimer.  Each  pupil  re- 
ceives free  a  tooth  brush  and  a  tube 
of  dental  cream.  They  are  taught  how 
to  cleanse  the  teeth  properly  and  that 
this  must  be  done  at  least  twice  each 
day— first  upon  arising  in  the  morning, 
and  again  at  bedtime — and  that  if  pos- 
sible, an  extra  cleansing  is  desirable 
after  the  noonday  luncheon. 

"One  of  the  best  things  about  the 
work  and  a  fact  that  argues  for  its 
success  is  the  way  that  the  children 
co-operate,"  said  Miss  Seinsheimer. 
"We  have  taken  them  into  our  confi- 
dence and  they  feel  that  we  are  doing 
these  things  for  their  good,  and  nearly 
all  of  them  pride  themselves  on  their 
pearly  white  teeth.  We  give  them  a 
tooth  brush  luncheon  once  each  month 
and  supply  them  with  new  tubes  of 
dental  cream  and  brushes,  if  necessary. 
The}-  are  taught  at  these  luncheons  to 
take  small  bites,  to  chew  their  food 
twelve  times  before  swallowing,  and  to 
clean  their  teeth  after  each  meal." 

Work  of  this  sort  in  the  schools  indi- 
cates most  emphatically  that  society 
now  understands  its  responsibility  to  the 
rising  generation  as  it  never  did  before. 
Bad  teeth  used  to  be  the  parents'  busi- 
ness and  no  one's  else.  Now  society  is 
beginning  to  recognize  that  it  is  respon- 
sible for  each  of  its  individual  members. 
Only  a  few  years  ago  to  propose  such 
an  innovation  as  that  being  practiced  in 
Cincinnati's  schools,  would  have  brought 
forth  a  loud  howl  of  indignation  from 
the  taxpayers.  Now,  however,  it  is  gen- 
erally recognized  that  each  child  is  just 
as  much  entitled  to  receive  help  from 
the  State  in  maintaining  physical  effi- 
ciency, as  it  is  to  receive  an  education, 
and  healthier  children  are  the  result. 


MK.  S.   M.  JORDAN,  MANAGER  OF  THE  PETTIS  CUUNT^'.  MISSOURI.  BUREAU  OK  AGRICULTURE. 

GIVING  A   LECTURE  ON  SEED  CORN  SELECTION  TO  THE  CHILDREN   AT  ONE  OF 

HIS  NEIGHBORHOOD   PICNICS 

Hf  plans,  throueh  the  co-operation  of  the  children,  to  have  seed  corn  gathered  in  the  fii'Id  instead  of  from  the  (rihs  in 

the  springtime. 


CROP    ADVISER    FOR     EVERY    FARMER 


B  Y 
JOHN    ANSON    FORD 


S' 


talking 

and  then  going:  down 


OMEBODY  ought  to  stand 
right  over  you  with  a  whip  the 
year  around,  and  make  you  do 
the  right  thing  at  the  right 
time.  What's  the  use  of  my 
to  you  about  corn  for  an  hour 
into  Iowa  for  the 
rest  of  the  year,  while  you  farmers  slip 
back  into  your  old  ways?  What  you 
men  ought  to  do  is  to  hire  an  expert  to 
preach  corn  to  you  all  the  year  around 
and  not  only  corn,  but  a  hundred  other 
things  that  are  essential  to  good  farm- 
ing." 

These  blunt  words,  injected  good-na- 
turedly into  an  address  before  the  farm- 
ers and  business  men  of  Grand  Forks, 
North  Dakota,  three  years  ago  brought 
changes  in  local  farm  methods  which 
have  since  been  duplicated  in  all  parts 
of  the  Nation.  Because  the  speaker  was 
the  famous  corn  expert.  Professor  Perry 
G.  Holden,  then  of  the  State  Agricultural 
College  at  Ames,  Iowa,  the  farmers  did 
not  resent  his  words  but  took  them  to 
heart.  A  few  weeks  later  the  professor 
received  a  letter  which  said  in  substance : 
"You  hit  the  nail  on  the  head  when 
you  spoke  in  our  town  a  while  ago,  and 
we  have  decided  that  if  you  can  send  us 
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the  right  kind  of  a  man — one  who  will 
stay  with  us  winter  and  .summer  and 
practice  farming  the  way  you  have  been 
practicing  it  down  in  Iowa — we  will  pay 
him  a  good  salary  for  being  our  boss." 

Holden  immediately  answered  that 
letter  with  a  promise  to  send  one  of  the 
men,  associated  with  him  at  Ames,  who 
had  already  been  spendirg  many  summer 
vacations  among  Iowa  farmers  doing 
just  the  thing  these  North  Dakota  men 
asked  for.  Grand  Forks'  awakening  was 
one  of  the  first  manifestations  of  a  na- 
tion-wide rural  renaissance  which  has 
been  felt  in  nearly  a  thousand  counties, 
and  in  behalf  of  which  more  than  a  mil- 
lion dollars  have  already  been  expended. 
So  rapidly  is  the  movement  growing  that 
within  a  few  years  the  annual  outlay  will 
doubtless  be  several  millions.  Although 
both  Congress  and  wealthy  individuals 
have  contributed  liberally  to  the  spread- 
ing of  this  renaissance  by  establishing 
what  are  called  "county  units",  the 
greater  part  of  the  funds  has  come  from 
the  farmers  themselves  and  from  busi- 
ness men  in  rural  regions.  The  chief 
feature  of  this  movement  is  the  co-oper- 
ation among  the  farmers  of  a  county 
(sometimes  with  the  aid  of  local  mer- 
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chants)  in  hiring  farm  experts  who  know 
crops,  fields,  and  business  management, 
as  well  as  books.  The  shoulder-to-shoiil- 
der  spirit  manifested  by  the  "school 
farmer"  and  the  so-called  "practical 
farmer"  makes  this  the  most  significant 
step  in  the  whole  history  of  American 
agriculture. 

"If  some  one  wants  to  give  the  rural 
life  of  this  country  a  bigger  boost  than  it 
has  ever  received,  let  him  donate  a  mil- 
lion dollars  to  help  a  thousand  counties 
do  just  the  thing  Grand  Forks  is  doing." 
This  was  the  suggestion  dropped  by 
Professor  Holden  in  an  informal  talk 
with  a  company  of  prominent  business 
men  from  the  East  and  Middle  West 
shortly  after  his  trip  to  North  Dakota. 
"Think  what  would  be  accomplished  by 
a  thousand  counties  working  systematic- 
ally on  all  phases  of  rural  problems ! 
American  farms  would  soon  acquire  the 
efficiency  and  productiveness  of  Euro- 
pean farms,  and  the  national  wealth 
would  be  increased  untold  millions." 

Representatives  of  the  National  Crop 
Improvement  Committee,  a  bod}'  repre- 
senting the  grain  interests  of  the  Middle 
West,  heard  Holden's  suggestion  and  set 
out  immediately  to  find  a  man  with  vision 
enough  to  put  money  into  this  practical 
betterment  scheme.  Within  a  short  time 
Julius  Rosenwald  of  Chicago  was  inter- 
ested in  the  project  and  offered  to 
give  a  thousand  dollars  to  each  of  one 
hundred  counties  which  would  contrib- 
ute equal  or  larger  amounts 
for  hiring  farm 
He  further 
agreed,  if  the 
first  hundred 
counties 
"made  good", 
to  give  a  sim- 
ilar amount 
to  each  of 
nine  hundred 
ad  d  i  t  ional 
counties.  By 
May,  1913, 
his  entire 
initial  gift  of 
one  hundred 
thousand  dol- 
lars had  been 
distributed, 
and  already 


the  splendid  effects  of  systematic  farm 
improvement  are  manifest.  Mr.  Rosen- 
wald gave  only  to  counties  which  were 
ready  to  make  contracts  for  two  years 
or  more  with   county   experts   who  had 


Farmfrs  Become  Pupils 
These  farmers  came  to  see  their  children  study  seed  corn,  and  them- 
selves became  pupils. 


A  Conference  in  the  Field 
Professor  Collier  and  Secr.-tary  Ball  of  the  Crop  Improve- 
ment Committee  are  shown  helpintr  the  farmers  to  select 
a  definite  type  of  corn  best  suited  to  local  conditions. 

received  the  endorsement  of  the  agricul- 
tural colleges  of  the  States  in  which  the 
counties  are  located.  The  total  amount 
already  raised  by  the  farmers  of  these 
hundred  counties  is  estimated  at  three 
hundred  thousand  dollars  a  year.  In  the 
meantime  about  eight  hundred  other 
counties  have  taken  steps  to  qualify. 

This  county  unit  plan  now  has  the 
hearty  endorsement  of  Uncle  Sam,  the 
special  appropriation  for  county  work 
for  the  present  year  being  three  hundred 
and  seventy-five  thousand  dollars ;  last 
year  it  was  three  hundred  thousand  dol- 
lars. To-  ,^^  day,  more  than  a 
"county  agents",  as 
they  are  called, 
receive  a  por- 
tion of  their 
salaries  from 
the  Federal 
Government, 
a  n  d  a  r  e 
classified  as 
employes  of 
the  Depart- 
ment of  Agri- 
culture. The 
office  of  farm 
management 
at  Washing- 
ton, in  charge 
of  Dr.  W. ']. 
S  p  i  llman, 
directs  the 
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disposal  of  the  congressional  appro- 
priation for  this  great  cause.  So  rap- 
iilly  has  the  work  extended  and  so 
rich  are  the  technical  resources  of  the 
de])artnient  that  Dr.  Spillnian  wishes  the 
funds  available  for  the  work  niis'lit  be 
doubled.  In  the  archives  of  the  depart- 
ment are  reports  on  agricultural  re- 
search prepared  by  some  three  thousand 
scientists.  These  reports  are  at  the 
disposal  of  not  only  the  Govern- 
ment's county  agents,  but  of  every  other 
agent  or  individual  farmer  who  has  the 
aggressiveness  to  search  out  what  he 
needs  and  ask  for  it.  A  decade  ago  the 
farmer  who  would  learn  modern  scien- 
tific agriculture,  was  forced  to  leave  his 
fields  and  go  to  the  agricultural  school 
and  study  books.  Today,  the  farmers 
of  Grand  Forks  and  scores  of  other 
counties  are  studying  in  the  fields  and  at 
their  own  firesides,  and  their  textbooks 
are  stands  of  oats  and  corn,  sleek  flocks 
and  herds  which  the  county  expert  has 
helped  them  to  raise,  and  such  reports 
and  documents  as  the  expert  iixiuces 
them  to  read. 

Early    in    1913.    three    hundred    and 

twenty-five    men   of    Muscatine    County. 

Iowa,  one   of  the  counties 

to    qualify    for    Rosen- 


wald's  gift,  hired  a  young  man  by  the 
name  of  Kirkpatrick  to  be  their  county 
agent.  They  contributed  two  thousand 
<lollars,  the  Federal  (iovernment  one 
thousand  two  hundred  dollars,  Rosen- 
wald  one  thousand  dollars,  and  the  county 
court  three  hundred  dollars,  to  the  "bet- 
ter farms"  fund.  Anyone  who  con- 
templates the  program  the  farmers 
have  laid  out  for  Kirkpatrick,  will  real- 
ize not  only  that  he  is  going  to  earn  his 
salary,  but  that  the  Aluscatine  farmers 
have  a  very  comprehensive  view  of  farm 
problems.  Kirkpatrick  visits  the  rural 
schools  and  advises  with  the  teachers 
and  the  County  Superintendent  regard- 
ing simple  courses  in  agriculture ;  the 
Farmers'  Association,  under  his  direc- 
tion, is  seeking  to  introduce  agricultural 
courses  in  the  high  school.  In  Septem- 
ber, the  agent  will  tell  the  children  how 
to  select  the  best  seed  corn  and  store  it 
for  the  winter.  A  general  movement  for 
growing  better  seed  for  large  and  small 
vegetables  is  to  be  started,  and  bulletins 
are  to  be  issued  regarding  those  vegeta- 
bles best  adapted  to  Muscatine  County. 
One  of  Kirkpatrick's  special  tasks  is 
the  laying  out  of  a  model  garden  illus- 
trating a  proper  apportionment  of  space 
and     an     arrange-  ment   best 


PREPARING  "RAG  BABIES" 

These  children  are  arranginB  the  seeds  that  are  to  be  put  to  the  sprouting  test  in  an  effort  to  determine  the  productive 

qualities  of  the  ears.    School  children  by  this  method  have  increased  their  fathers'  corn  crops 

as  much  as  five  bushels  to  the  acre. 


Farmers  and  Thkir  Children  Studying  Corn  Under  the 
Direction  of  Professor  P.  G.  Holden.  Formerly  of  the 

State  Agricultural  College  at  Ames,  Iowa 
One  of  the  most  hopeful  sij?ns  of  the  present  movement  is  the 
.    wilhnKness  of  the  farmer  to  be  taught. 


suited  to  the  use  of  horse,  or  hand,  culti- 
vators. Conducting  experiments  in  large 
and  small  fruits  and  furnishing  the  com- 
munity with  reliable  data  regarding  the 
same  are  among  his  many  duties.  The 
Association  proposes  to  provide  each 
farmer  with  appropriate  stationery.  The 
metnbers  are  being  encouraged  to  name 
their  farms.  "Hichurst"',  "Elinwood", 
"Grey  Gables",  and  "Hilltop",  sound  bet- 
ter to  their  ears  than  such  designations 
as  "Smith's  old  place".  Each  farmer  is 
being  urged  to  specialize  in  certain  lines 
which  he  can  advertise  on  his  station- 
ery. All  of  the  letter  heads  are  to  bear 
the  common  stamp  of  the  county  asso- 
ciation— an  obvious  asset  if  Muscatine 
makes  a  good   record   for  itself. 


Professor  P.  G.  Holden 
He  has  done  much  to  awaken  the  farmers  to 
the  larger  possibilities  of  farminij 
and  farm  life. 


Each 
farmer  is  to  be  given  standard  blanks  on 
which  to  itemize,  as  far  as  practical,  the 


cost  of  crops,  flocks,  and  herds.  Where 
a  new  farmhouse  is  built,  Kirkpatrick 
is  to  ofifer  his  aid  in  selecting  a  site  and 
in  planning  and  arranging  outbuildings. 
As  a  result  unnecessary  steps  which 
seriously  handicap  many  farmers  all 
their  lives  will  be  avoided.  The  farmers 
have  opened  an  ofifice  where  the  county 
agent  may  be  found  regularly  one  day  a 
week,  ready  to  answer  inquiries  by  tele- 
phone   and    to    hold    conferences.      This 


THE  ARRANGEMENT  OF  A   "RAG  BABY" 

In  a  seed  sprout  test  the  kernels  are  placed  in  squares  to  correspond  with  the  ears  to  be  tested.     They  are  then  covered 

with  layers  of  cloth  and  earth.    The  photo  shows  the  completed  test. 
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A  Real  Farm  "Office" 

Headquarters  of  a  farm  export  in  the  employ  of  a  proKrcssive Illinois 

County  Association. 


farm  adviser's  contract  also  provides 
that  he  shall  furnish  himself  with  an  au- 
tomobile, and  in  part  compensation  he  is 
paid  seven  cents  for  every  mile  he 
motors  while  on  duty. 

Pettis  County,  Missouri,  has  made  a 
remarkable  record  under  the  supervision 
of  S.  M.  Jordan,  who  obtained  a  leave 
of  absence  from  the  Missouri  School  of 
Agriculture  to  live  among  the  farmers 
and  direct  their  work.  Jordan,  like 
Holden,  began  on  corn,  and  gradually 
applied  similar  principles  to  every  other 
product,  animal  or  vegetable,  on  the 
farm.  Everywhere  he  went  the  first  few 
months  he  "preached"  corn,  and  when 
he  proclaimed  a  "seed  corn  day"  the  boys 
and  girls  of  Pettis  County 
went  into  their  fathers'  fields 
and  select 
e  d  the 
best 


lot   of   seed   corn    that   region 
had  ever  known. 

It  is  estimated  that  the  fol- 
lowing year  the  corn  yield  in 
that  county  increased  on  an 
average  of  five  bushels  to  the 
acre.  On  the  basis  of  one- 
third  of  the  farm  land  in  the 
county  being  planted  with 
corn,  this  meant  a  net  increase 
of  seven  hundred  thousand 
bushels,  which,  at  the  low 
price  of  fifty  cents  a  bushel, 
would  amount  to  three  hun- 
dred fifty  thousand  dollars.  At 
four  per  cent  the  interest  on 
this    single    item    of    increase 

eeiuals  almost  four  times  Jordan's  salary. 

Now  even  the  most  conservative  of  the 


An  Itinerant  Preacher  of  the  Gospel  of  Good 

\\  HEAT 

The   "wheat  special"  and   a    typical    crowd  of    Kansas 

farmers  listening  to  a  practical  discourse  on  how  to  raise 

more  bushels  to  the  acre. 

farmers  of  Pettis  County  have  nothing 
to  say  against  paying  a  few  thousand  a 
year  for  a  county  agent. 

About  the  same  time  that  this  county 
was  being  "shown",  the  farmers  of  Cape 
Girardeau  County  were  negotiating  for 
a  county  expert.     When  he  ar- 
rived, he  found  hogs   in  the 
neighborhood 


PERMANENT  EXHIBIT  OF  SILOS  AT  A   MINNESOTA   COUNTY   FAIR 
Several  silo  manufacturers  have  invested  considerable  sums  in  this  exhibit  because  they  see  that  farmers  are  now  eaBcr 

for  this  valuable  adjunct  to  stock  raisinf. 


Finishing  a  Batch  of  Butter 
The  dairy  division  of  tho  Pettis  County,  Mis- 
souri. Bureau  ol  Agriculture. 

dying  by  the  hundreds  from 
hog  cholera.  It  is  said  in  the 
first  three  weeks  of  his  stay,  he 
saved  enough  hogs  through 
scientific  treatment  to  more 
than  pay  his  first  year's  salary. 
But  this  county  movement  is 
efifecting  more  than  the  raising 
of  crops  and  the  prevention  of 
diseases  among  stock.  In  one 
neighborhood  in  Kankakee 
County,  Illinois,  which  has 
hired  John  S.  Collier  as  its 
county  agent,  there  are  seven- 
teen farmers'  wives  who  have 
abolished  Blue  Monday  by  or- 
ganizing a  co-operative  laun- 
dry. The  first  of  every  week 
the  washing  is  called  for  by  a 
hired  laundry-man  who  runs  a 
modest  little  laundry  at  the 
"four  corners",  using  in  his 
work  modern  machinery  which 
none  of  the  co-operators  alone 
could  afford  to  buy.  When  his 
wash  is  "out",  he  devotes  his 
time  to  cultivating  the  goodly 
plot  of  ground  which  is  one 
perquisites  of  his  office. 


f.  i;oi'  Improvement  C .\k 

One  of  tile  many   itinerant  exhibits  which  are   introducint*  modern 

ideas  into  even  the  remote  regions. 


of    the 


Kankakee   has   been    remarkably    suc- 


cessful in  its  work  as  is  shown  by  the 
many  signs  throughout  the  county  which 
read:       "Member     Kankakee     Improve- 


7« 


746 


TECHNICAL    WORLD    MAGAZINE 


mciU  Association."  These  are  awarded 
only  to  members  attaining  a  high  gen- 
eral rank  in  their  farm  work.  In  all 
tiiere  are  a  thousand  men  in  Kankakee 
who  are  protiting  by  Mr.  Collier's  ex- 
periments and  advice.     In  one  township 


An  .'Agricultural  Labor.atory 

Thu  soil  fertility  laboratory  of  ttie  Kankakee  County  Soil  and  Crop 

Iniproveinent  Association. 


the  farmers  increased  their  subscriptions 
to  the  county  agent  fund  from  three  and 
five  dollars  to  ten  dollars,  so  great  is 
their  enthusiasm. 

Kankakee  and  Pettis  Countie?  have, 
for  the  most  part,  used  their  county  or- 
ganizations for  the  improvement  of  their 
crops  and  the  betterment  of  their  stock ; 
but  a  thousand  Michigan  grape  growers, 
who  have  also  caught  the  spirit  of  the 
new  movement  in  agriculture,  have  made 
the  marketing  of  their  products  the  chief 
object  of  their  co-operation.  This 
is  one  of  the  most  significant 
though  as  yet  not  the 
most  prominent,  fe 
tures  of  the  agricul- 
tural renaissance. 
The  grape  growers, 
through  their  As- 
sociation, sell  in  a 
single  season 
about  one  thou- 
sand nine  hundred 
carloads  of  grapes. 
The  crop  is  han- 
dled at  the  low  cost 
of  four  and  one-half 
per  cent  to  the  grower. 
The  Association  also  ef- 
fects a  remarkable  sav- 
ing by  furnishing  twine- 
posts,  spraying  material, 
and  baskets  to  members 
at  cost. 


The  stamp  oi  this  Association  has  al- 
ready gained  a  recognition  in  the  mar- 
kets of  the  country  such  as  the  farmers 
of  Muscatine  County,  Iowa,  believe  will 
some  tlay  be  accjuired  by  the  Muscatine 
emblem.  "It  is  our  sweat  and  toil  in  the 
hot  sun  that  has  made  Lawton 
grapes  possible,"  say  the  grape 
growers,  "and  we  cannot  see 
why  we  should  hand  a  big  slice 
of  the  profits  to  a  middle  man 
who  is  in  no  sense  a  producer 
and  takes  small  risks.  'To  the 
jiroducer  belong  the  profits'  is 
our  motto." 

"It   is  the  business  aspect  of 
the    agricultural    movement 
which  needs  the  most  emphasis 
just  now,"  said  Mr.  Bert  Ball, 
Secretary  of  the  National  Crop 
Improvement  Committee,  to  me 
the  other  day.     "Almost  every 
phase  of  modern   life   has   advanced   to- 
ward     co-operation       or      combination, 
but      the      farmer     has      stood      alone, 
unallied  with  his  neighbors,  and   sorely 
dependent  on  business  interests  which  in 
reality   should   be  chiefly   dependent   on 
him.     The  county  units  are  coming  to 
recognize  the   fundamental   position   the 
farmer  holds  in  relation  to  banking,  for 
example,  and  live  farmers'  organizations 
have    their    banking    committees    which 
negotiate  with  the  financier  just  as  the 
Michigan  fruit  growers  negotiate 
with  the  markets  in  Chicago. 
Furthermore,    the    county 
lits   are   making   plain 
the     fact     that     good 
roads,      centralized 
schools,    and    many 
other  questions  af- 
fect   the    entire 
community    and, 
therefore,    require 
co-operation    be- 
tween    town     and 
c  ou  n  t  r}'  districts. 
We   have   not   given 
the    farmer    his    dues. 
Holden,  Collier,  Jordan, 
and  their  fellow  workers 
have  started  a  rural  re- 
naissance which  will  not 
stop   until    it   has    trans- 
formed  farming  from  a 
job  into  a  profession. 


A  Sign  of  the  Rural  Awakening 
A  proRressivo  county  acent  conferring 
with  a  member  of  a  Soil  and  Crop  Im- 
provement Association. 
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THE  STREET  RAILWAY   POLE   IS  USED  AS  A   BILLBOARD  IN  JAPAN 


ADVERTISING  IN  JAPAN 

/^UR  Oriental  friends,  the  Japanese, 
^^  have  adopted  western  methods  of 
business  advancement  with  that  imita- 
tive fervor  that  is  the  wonder,  admira- 
tion, and  dismay  of  Occidentals.  In 
the  streets  of  Tokyo,  for  example,  the 
electric  street  railway  poles  are  utilized 
for  the  purpose  of  displaying  adver- 
tisements. 

To  the  western  eye,  however,  these 
advertisements  do  not,  as  a  rule, 
have    that    offensive 
appearance   that 
is    characteristic 
of    our    own 
mammoth-sized 
billboard    posters. 
To    the    ordinary 
traveler     in     Japan 
anything     that     ap- 
pears to  be  native  is 
very  pleasing.    But 
those  who  are  disposed 
to    criticize    should    re- 
member that,  after  all,  it  is 
only    bad    taste    and    good 
advertising    and    a     practice 
that      the      islanders      liave 


learned  from  us.  In  the  matter  of  eye- 
offending  street  placards,  they  are  yet 
far  behind  their  Occidental  teachers  who 
constantly  sacrifice  the  aesthetic  in  the 
interests  of  "Business." 


A  DEPENDABLE  AIRSHIP 

TTHE  model  of  a  peculiar  aeroplane  is 
^    shown  herewith.    The  object  of  the 
inventor  is  obviously  to  give,  by  means 
of  the  large  center  plane  and  the  four 
wings,     greater     stability     and 
greater     ease 
of  adjust- 
ment    to 
the   machine. 
In   the   rear 
there      are      two 
propellers  of 
rather  large 
size  in  order  to 
overcome    the    high 
air    pressure    against 
these  large  planes. 
This  machine  seems  to 
recognize     the     crying 
need  for  an  air  craft  that, 
through    greater    dependabil- 
ity, will  minimize  accidents. 

w 


A  STAriLE  Air  Craft 
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ChINKSK  CdTTAGKRS   OUT  FOR   A   MORNlNG  GoSMF 


tion  is  dense. 
In  places  it 
might  average 
one  human  to 
the  s  ([  u  a  r  c 
yard.  That, 
you  know,  is 
getting  some- 
what congest- 
ed. It  means  a 
(■  (1  r  1 )  o  r  a  1 '  s 
s<|nad  to  each 
and  every 
roiini. 

Llut  in  the 
back  country — 
China's     back- 


OVEN  UNDER  THE  BED 

CHINA  doesn't  live  all  piled  up  in  a 
heap,  as  travelers  would  have  you 
believe.  Of  course,  in  Canton,  Pekin, 
and  the  other  large  centers,  the  popula- 


The  Mango?teen  Tree 
Its  fruit  is  about  the  size  and  shape  ol  an  oranje 


yard — there  is  room  in  the  little  towns 
and  in  the  countryside  for  separate  cot- 
tages for  the  better  class  families. 
These  homes  are  mostly  constructed 
of  a  crude  form  of  brick  or  baked  clay. 
It  is  true  that  the  stable  may  be  built 
adjoining  the  kitchen,  but  that's  because 
land  is  not  so  plentiful  as  it  might  be, 
or  rather  because  there  are  too  many 
people  for  the  amount  of  land. 

The  beds  in  these  small  huts  are  cer- 
tainly ingenious  !  From  a  standpoint  of 
warmth,  they  cannot  be  surpassed,  for 
there  is  an  oven  beneath  in  which  fires 
are  built  to  make  the  sleeper  comfort- 
able. The  beds  are  made  of  stone,  and 
the  bedclothing,  if  there  is  any  at  all,  is 
scanty.  The  Chinese  wife  doesn't  lose 
much'  time  in  making  up  beds,  and 
about  the  only  airing  a  bed  gets  is 
when  the  babies  leave  the  door  open 
as  they  ramble  through  the  house. 
J« 

UNCLE  SAM'S  LATEST  FRUIT 
VENTURE 

UNCLE  SAM  has  recently  intro- 
duced in  the  Canal  Zone  one  of 
the  great  fruit  trees  of  the  world,  the 
mangosteen.  To  date,  this  is  about  the 
most  important  food  introduction  for 
wdiich  we  have  to  thank  our  acquisition 
of  Panama  soil. 

Professor  David  Fairchild,  the  agri- 
cultural explorer  of  the  Department  of 
Forestry,  has  great  hopes  for  this  new 
product  since  experimenting  with  it  at 
Ancon  in  the  Zone.  The  photograph 
shows  that  the  tree  (Garcinia  maii- 
sostaiia)  is  small. 


"The  mangostcen,"  states  Professor 
Fairchild,  "is  a  tree  belonging  to  the 
gamboge  order.  It  is  a  native  of  the 
Alolucca  Islands,  but  has  been  intro- 
duced into  the  other  islands  of  the 
Eastern  Archipelago.  Its  fruit,  the 
much-valued  mangosteen,  is  about  the 
size  and  shape  of  an  orange,  but  is  of 
a  reddish-brown,  or  chestnut  color.  Its 
thick  rind  yields  a  very  astringent 
juice,  rich  in  tannin,  and  containing  a 
gamboge-like  resin.  The  soft  and  juicy 
pulp  is  snow-white  or  rose-colored,  and 
of  exceedingly  delicate  flavor  and  per- 
fume." 

TRANSPORTATION  METHODS 
IN  NICARAGUA 

HE    two    views    herewith    show    the 
methods  by  which  people   and  bag- 
gage are  carried  in  Nicaragua.    The  ox, 
a   familiar  pack  animal,   travels 
about    three-quarters    of    a 
mile  an  hour  over  roads 
which  frequently  lead 
through  almost  im 
passable     swamps. 
Oxen  are  worked 
one  day  and 
allowed  to  rest 
three    in    order 
to    keep    them 
in  good  condi- 
tion.    The    av- 
erage   load    for 
such  a  team   is 
three    hundred 
pounds. 


The  rivers  contain  many  rapids,  mak- 
ing the  poling  of  small  boats  the  only  pos- 
sible method  of  transportation.  There  is 
a  stretch  of  one  hundred  miles  on  the 
Princapulca  River  through  which  it  takes 
four  men  two  and  one-half  days  to  carry 
a  passenger. 


T 


Man  Lies  on  B.^yonf.t  Points 

A  BED  OF  BAYONETS 

CO  long  as  the  man  in  the  accompany- 
*^  ing  photograph  lies  rigid,  he  will  es- 
cape injury;  but,  if  he  should  happen  to 
move,    the    point    of    a    bayonet 
would     immediately    pierce 
1  i  m.    This  man  has 
been    trained    from 
childhood     to     per- 
form this  feat,  and 
no  doubt  his  hide 
is    somewhat 
thicker    than 
that    of    the 
ordinary     per- 
s  o  n.     The 
ph  olograph 
was     taken     in 
Manipur,  a  prov- 
ince  of  Upper 
Inilia. 


THE  ox  IS  Till.  r.VCK    A.NIMAL.    ink  lul.LU   BOAT  THE  RIVER  CRAFT.   IN   NICARAGUA 
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CHINESE  CHILDREN   IN   WEDDING  COSTUME 
"Nature  is  not  Roing  to  yield  to  racial  uniformity  without  a  tremendous  struggle 


AMERICA    NO    MELTING    POT 

BY 

C.    L.    ROSS 


THE  other  day  a  pebble  was  cast 
into  the  glassy  sea  of  inter- 
national politics.  It  was  a 
small  pebble  but  the  waves 
set  up  thereby  rolled  out  in 
vast  circles  until  they  had  encompassed 
the  globe,  caused  alert  diplomats  in 
every  capital  of  every  one  of  the  great 
nations  to  prick  up  their  ears  and  to 
wag  their  tongues — though  very  dis- 
creetly— and  set  the  cables  between 
Tokyo  and  Washington  to  singing  and 
between  Washington'  and  San  Fran- 
cisco to  burning. 

What  had  happened? 

Was  it  merely  that  a  section  of  the 


white  race  was  once  more  serving 
notice  on  a  section  of  the  yellow  race 
that  they  were  to  each  other  as  oil  is 
to  water,  as  haircloth  is  to  a  lady's 
delicate  skin? 

Or  was  it  simply  a  re-statement  of 
the  thesis  that  the  great  racial  divisions 
cannot  be  combined  into  one,  as  you 
might  mix  so  many  colors?  Does  this 
prove  the  falsity  of  the  theory  that 
America  is  a  vast  melting  pot? 

Or  did  the  furore  only  indicate  that 
the  Californians  are  a  wantonly  per- 
verse and  stiff-necked  generation? 

It  meant  all  this  and  more.  The 
attitude  of  the  Californians  was  a  re- 
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wording  of  the  old  idea  of  a  "yellow 
peril".  It  meant  that  the  Californians, 
practically  alone  of  all  the  Nation, 
appear  to  understand,  though  in  a  very 
vague — an  intuitive  sort  of  way — that 
the  hour  may  come  when  the  white 
race  will  find  itself  standing  with  its 
back  to  the  wall,  fighting  not  for  life, 
but  for  racial  individuality. 

Occasionally,  we  fiing  a  careless 
thought  back  to  the  days  when  the 
enervated  Roman  legionary,  with  feeble 
arms  and  feebler  heart,  sought  to  stem 
the  hordes  of  Goths  and  Vandals  that 
eventually  overflowed  the  ramparts  of 
the  empire  and  checked  for  nearly  a 
thousand  years  the  development  of 
western  civilization.  Then  perhaps  we 
toss  our  heads  contemptu- 
ously in  the  direction  of 
the  vast  continent  of 
Asia,  with  its  population 
of  nine  hundred  mil- 
lion souls — ten  for 
every  one  of  ours — 
and  in  our  high 
mightiness  ridicule 
the  notion  of  the 
lordly  Caucasian 
ever  being  in  peril 
of  armed  conquest 
by  our  yellow  and 
brown    "inferiors". 

We     are     right. 
Asia     will     never 
conquer  us  by  the 
sword,  because  Asia 
will  never  so  desire  to 
conquer  us.     Asia  will 
conquer  us  in  a  peace- 
ful   and    hence    more 
effective     manner. 
Asia  will  conquer  us 
through   the   medium 
of  commerce. 

We  may  be  more 
than  conquered.  We 
may  be  assimilated. 

Though  her  ])erverseness  result  in 
the  shattering  of  the  letter,  the  anni- 
hilation of  the  spirit  of  international 
treaties,  California  doesn't  care.  She 
is  wrong,  unmistakably  so,  when  we 
view  her  conduct  in  the  light  of  the 
present;  unmistakably  right  when  we 
view  her  conduct  in  the  light  of  the 
future.    Yet  no  matter  what  her  course 


Enlightened  Chinese 
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may  be,  she  is  hopelessly  powerless  to 
ward  oflf  the  destiny  that  directs  the 
afTairs  of  nations. 

For  the  day  is  inevitably  coming — it 
may  be  two  generations,  it  may  be  a 
century  away — when  the  West  can  no 
longer  keep  up  the  bars  against  the 
great  shifting  movement  of  races 
thitherward,  white,  brown,  or  yellow. 
Japan,  excluding  aliens  for  centuries, 
was  herself  at  last  obliged  to  let  in  the 
tide  of  Occidental  commerce.  Korea, 
— long  the  "hermit  nation" — is  today  a 
dependency  of  Nippon.  The  forbidden 
city  of  Lhasa  appealed  to  the  imagina- 
tion of  outlanders  for  many  a  decade, 
until  the  British  columns,  swinging 
over  the  lofty  Himalayas,  broke  the 
power  and  the  spell  of  that 
brazen  fakir,  the  Grand 
Lama. 

The  press  of  Oriental  mi- 
g  r  a  t  i  o  n    upon    our 
shores      before      the 
twentieth    century 
shall    have    run    its 
course,     will     pro- 
duce problems  of  a 
character    the 
United   States   has 
never   hitherto 
been    obliged    to 
meet. 

We  think  they  have 
problems  over  in  the 
Balkans,    where    by 
force  of  arms  they  are 
trying  to  straighten  out 
their    particular    racial 
muddle ;    in    the    Aus- 
trian   empire,    where 
the    members    of    par- 
liament   shout    insults 
at  one  another  in  sev- 
enteen   different    lan- 
guages.   We  think  we 
have  problems  here  in 
.America    now.    and    we    are    wondering 
how  we  are  going  to  assimilate  the  Rus- 
sian Jew,  the  Sicilian,  the  Hun. 

We  speak  of  racial  problems,  when 
the  greatest  of  the  continents  that 
nourishes  the  great  bulk  of  mankind, 
has  not  yet  begun  to  take  its  proper 
place  in  the  world's  history.  Futile  to 
worry  about  the  foreign  born  we  now 
have  with  us.     The  plains,  the  valleys 
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of  China,  of  India,  literally  as  teeming 
with  population  as  an  ant  hill,  will 
soon  send  their  hordes,  not  to  follow 
the  great  trail  of  western  migration 
that  the  nations  followed  long  ere  the 
dawn  of  recorded  history  or  civiliza- 
tion, but  to  follow  the  new  trail  over 
seas  that  now  brings  the  Japs  and 
Chinese  to  our  shores.  Wheii  the 
Asiatics  actually  do  begin  to  arrive  in 
great  numbers,  on  our  continent,  the 
melting  pot  will  boil  over  into  the 
flames. 

Suppose  this  great  migration  of  the 
Asiatics  be  directed  indiscriminately 
against  Europe  as  well  as  America. 
What  have  the  white  races  to  offer  in 


numbers  to  stand  up  against  the  tide? 
The  world's  population  is  estimated  at 
about  1,500,000,000.  Of  this  150,000,000, 
it  is  estimated,  are  negroes  or  negroid, 
Africans,  Australasians,  etc. ;  600,000,- 
000  are  Mongolian,  including  the  Huns, 
Eskimos,  Lapps,  etc.;  300,000,000  are 
Asiatic  Caucasians,  such  as  the  Ar- 
menians and  Hindus,  speaking  a 
tongue  akin  in  origin  to  that  of  most  of 
the  European  peoples,  but  in  reality  as 
alien  to  the  western  races  as  are  the 
blacks  of  Africa.  This  leaves  450,000,- 
000  as  against  1,050,000,000  — more 
than  two  to  one  of  black,  yellow, 
brown,  and  red,  as  against  the  com- 
bined   Caucasian    blood    of    the    two 
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Americas,    Europe,   South   Africa,   and 
Australia. 

And  material  civilization  is  making 
tremendous  inroads  into  the  very  heart 
of  Asia.  Material  civilization  only — 
that  is  the  trouble.  ^  The  civ- 
ilization the  Orien-  ^^  t  a  1  s 
borrow  from  us 
seems  to  leave 
no  impress 
upon  their 
souls. 

Civiliza- 
tion  ordi- 
narily ad- 
V  a  n  c  e  s , 
when   it   ad- 
vances at  all, 
at    an    arith- 
metical   ratio 
^that    is,    at 
the    rate    of 
two,    four,    six, 
eight,    etc.      Oc- 
casionally,    how- 
ever,   it    takes 
tremendous  strides, 
and  may  be  said  to  advance 
at  a  geometrical  ratio,  that 
is,    it    doubles    progress    at 
each    leap,    by    two,    four, 
eight,  sixteen,  etc.    Material 
progress  seems  to  be  taking 
a  grip  on   China  today  at  a 
geometrical     ratio.       Steel 
mills,    cotton    mills,    repub- 
licanism,    and     votes     for 
women !     Civilization! 
China   will  be  an   enlightened   na- 
tion from  Hongkong  to  the  Amur, 
from    Shanghai    to    Lhasa,    within 
the  next  generation  or  two  at  most. 

It  is  a  grim,  brutally  practical 
sort  of  enlightenment,  too. 
When,  according  to  press  dis- 
patches, the  other  day  a  number 
of  alleged  lepers  were  discovered 
in  a  certain  provincial  town,  no 
one  can  deny  that  the  republican 
governor  of  the  province  took  admira- 
bly efficacious  steps  to  prevent  a  pos- 
sible spread  of  the  dread  contagion. 
He  directed  that  a  huge  pit  be  dug,  and 
the  bottom  of  this  be  covered  with 
fagots.  The  unhappy  lepers,  some 
of  them  women  with  nursing  babes, 
were    driven    into    the    trench    at    the 
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bayonet's  point.  A  squad  of  soldiers 
shot  them  down,  and  all  were  cre- 
mated. 

There  is  a  cold  logic  in  this  that 
makes  the  Occidental  shudder.  That 
same  practical  logic  will  prevail  when 
it  comes  to  the  Chinese  adjusting  them- 
selves to  relations  with  the  Caucasians. 
It   will   be   more   profitable   for   China 

to   carry   on 
commerce 
than  war 
with  the 
United 
States, 
although 
China 
may  event- 
u  a  1 1 y     be 
counted    upon 
to    fight   if    we 
do    not    receive 
her  citizens  into 
our    midst    with 
the    elect    of 
other    nations. 
We    shall     have 
to     receive     her 
citizens    as    well 
as  her  goods. 
All    the     recent    uproar 
was   directed   against   the 
Japs.       But      Japan      will 
never  in  all  probability  be  a 
menace,    commercially    or 
otherwise,  to  the  United 
States  or  to  any  combination 
of  the  white  races.     Her  num- 
bers  are   too   limited    for   that. 
No,  the  first  real  peril  from  the 
yellow  race  will  come  by  way  of 
China.     The  Chinese  Exclusion 
Act  will  first  be  modified,  then 
finally  repealed. 

At  the  very  best  it  will  be  a 
case  either  of  sacrificing  our 
business  relations  with  China  or 
abrogating  the  Exclusion  Act. 
At  the  worst  it  will  be  a  war — that  is,  if 
the  American  jingo  has  his  way.  Such 
a  war  would  probably  decide  little,  ex- 
cept that  our  shores  would  be  saved 
from  Asiatic  "profanation"  for  a  few 
more  years. 

And  what  would  be  the  result  of 
these  two  races — the  white  and  the 
yellow — rubbing    shoulders    with    one 
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another?  Where  a  dominant  people 
and  an  inferior  race,  as  in  the  case  of  the 
white  anil  the  negro,  live  in  the  same 
community,  the  friction  is  not,  after  all, 
so  very  great.  Uninterfered  with,  the 
Southerner  handles  his  bhuk  prnhlem 
to  his  own  satisfaction. 

This,    how'evcr,    would    imt    he 
the  situation  where  two  races  of 
mental   eciuality   intermingle,   for 
thougii  the  white  would  surely 
claim  superiorit)',  never  would 
the    enlightened     Chinese    be 
ready    to    grant    the    other's 
claims  in  this  respect. 

That  is  partly  the  trouble 
'  on  the   Pacific  coast  today. 
The    Japanese    are    polite, 
polished,    and    assume    su- 
periority    to     the      whites. 
Their   attitude    is    intolerable 
to  their  white  neighbors. 

On  the  other  hand,  the  Chinese 
in  this  country  at  the  present  time 
are    largely    of    the  coolie,   or 
laboring  class.    Besides,  rela- 
tively,    they     are     nowhere 
nearly    as    numerous    as    the 
Japs.      Hence,    "they    know 


mentality  may  live  side  by  side  for  ages 
and  never  coalesce  is  most  forcefully 
illustrated  by  the  Jews  in  relation  to  their 
neighbors.  This  people,  nearly  always 
e(|ualing,  often  surpassing  those  about 
them  in  energy,  thrift,  and  enterprise, 
have  been  subdued  but  never  crushed, 
dispersed  but  never  assimilated.  If 
they  had  been  equal  in  numbers  to 
ihe  others  in  the  community,  the  situ- 
ation would  liave  been  worse  than 
that  of  a  city  in  Ireland — if  there 
were  any  such — half  Orangemen, 
and  the  other  half  stanch  sup- 
porters of  Ireland  and  its  tra- 
ditions. 

Imagine  the  situation  then  when 
the  hordes  of  Chinese,  Hindus, 
Koreans,  and  other  Asiatic  peo- 
ples, shall  be  firmly  settled  in  our 
midst.     There   will  be  a  mingling 
of  extraordinarily  diverse  elements 
in  the  racial  melting  pot — elements 
that  will   refuse   to   coalesce.     Or 
will    they    refuse   to    coalesce?      If 
amalgamation   of   the    races    seetns 
most  practical  to  the  Chinaman,  who 
knows  but  that  the  whites  may  have 
to    struggle    to    retain    their    racial 
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reckoned    on    that    they    would    insist 
upon  their  equality  being  recognized. 

With  what  result?  Nature  has 
fought  for  countless  ages,  through 
evolution,  to  produce  these  diverse 
types.  She  is  not  going  to  yield  now 
to  racial  uniformity  without  a  tremen- 
dous struggle.    That  two  races  of  equal 


And  out  in  California  they  hope  to 
stay  the  tide  by  refusing  to  let  the 
Japanese  own  land.  The  Californians 
are  wise  in  their  own  generation.  But 
as  for  this  act  having  any  salutary 
effect  upon  the  affairs  of  the  morrow, 
it  were  just  about  as  wise  to  build  dykes 
of  sand. 


77;f  Sout/i  is  threatened  with  a  tei-rihle  neiv  seoiirge.  It  is  not  a  disease. 
It  is  a  living,  moving  thing  that  attacks  everything  from  bees  to  human  beings. 
Like  the  witches  in  Burns'  Tam-0' -Shanter,  nothing  can  stop  it  except  running 
water.  This  strange  scourge  is  expected  to  extend  its  ravages  throughout 
southern  California,  where  even  now  it  is  at  xvork.  Coffee  ships  from 
Bra%il  are  believed  to  be  responsible  for  the  introduction  of  this  neu'  peril 
into  the  United  States.  Rene  Bache  tells  the  whole  story  in  August  Tech- 
nical It  or  Id. 
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STRAIGHTENING    OUT    THE 
GREAT    LARES 

By 
AUBREY    FULLERTON 


LET  us  suppose  that  a  grain  boat 
sails  from  the  head  of  Lai<e  Su- 
perior under  orders  to  make 
quick  time  to  the  seaboard. 
^  To  the  Soo  she  has  a  straight 
ocean  path.  There  the  crookedness 
begins.  Just  to  show  you  what  a 
nuisance  it  is,  the  captain  will  take  his 
map  and  draw  on  it  a  roughly-straight 
line  from  Duluth,  or  Fort  William,  to 
Montreal,  the  head  of  deep-sea  naviga- 
tion. He  will  then  tell  you  that,  if  he 
could  go  that  way,  he  could  cut  ofif 
four  hundred  miles  of  freight  haul  and 
break  all  time  records. 

The  straightening  of  the  Great  Lakes 
freight  route  in  some  such  fashion  as 
this,  and  as  a  result  overcoming  the 
long  bend 
around  soutli- 
western  On- 
t  a  r  i  o,  is  a 
chronic  live- 
question 
among  ship- 
ping men  in 
the  Lake 
country. 
Big  business 
is  behind  it ; 
Great  Lakes 
freight  and 
passenger 
traffic  is 
growing  tre- 
mendously. 


One  man  with  a  wheelbarrow  used 
to  shift  all  the  freight  and  baggage 
across  the  Soo  portage  between  Lakes 
Superior  and  Huron.  That  was  eighty 
years  ago.  Nowadays,  the  three  Soo 
canals,  which  have  taken  the  place  of 
the  wheelbarrow-man,  pass  steamship 
and  barge  tonnage  of  seventy  million 
tons  every  year,  or  more  than  twice 
what  goes  through  the  great  Suez 
Canal.  The  opening  of  navigation  this 
year  found  thirty  million  bushels  of 
grain  in  storage  at  Duluth,  waiting  a 
out.  Yet  Superior 
;  only  introductory ; 
more     traffic     come 
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The  Route  That  the  Lake  Vessels  Will  Take  When  the 
Missing  Link  Has  Been  Completed 


about  that 
roughly- 
straight  line 
is  that  it  runs 
over  water 
nearly  all  the 
way,  and  thus 
saves  the  cap- 
tain's wish 
from  being  a 
pipe  dream. 
And  it  is  such 
a  straighten- 
ing out  of  the 
Great  Lakes 
freight  route 
that  engineers 
and  public- 
works  men 


THIS  PLAN  SHOWS  THE  MODERN    TYPE  OF  LAKE   FREIGHT  STEAMER  IN  THE  PROPOSED 

STANDARD  CANAL  LOCK.    SUCH   A   LOCK  WILL  ACCOMMODATE  A   FREIGHTER 

SIX  HUNDRED  FEET  IN  LENGTH 
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THESE  VIEWS  SHOW:    THE    ROOMY    FROPLiRTIONS   OF    THE  t)TTAWA    KI\  ER.    THE  SMALLER 

TYPE  OF  CANAL  LOCK  ON  THE  TRENT  VALLEY   WATERWAY,  AND  ONE  OF  THE 

BIG  LIFT-LOCKS  ON    THE  SAME  STREAM 


are  figuring-  on  right  now.  The  Cana- 
dian Government  has  spent  a  million 
dollars  in  an  elaborate  series. of  surveys 
on  two  possible  cross-country  routes, 
and  one  of  them  at  least  is  likely  to  be 
put  on  the  map  within  the  next  few 
years. 

The  Georgian  Bay  Canal,  the  larger 
of  these  schemes,  is  the  missing  link  in 
the  Duluth-to-Montreal  straight  line. 
Properly  speaking,  it  is  a  waterway, 
not  a  canal,  for  its  construction  means 
simply  connecting  up  a  series  of  lakes 
and  rivers  which  nature  very  conven- 
iently left  right  in  line.  Digging  a  few 
miles    of    canal    here    and    there,    and 
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dredging  a  few  channels,  will  give  the 
lake  captain  his  air-line  to  the  sea- 
board. He  will  turn  slightly  north,  in- 
stead of  south,  when  half  over  Lake 
Huron,  and  cross  Georgian  Bay  to 
the  mouth  of  French  River.  Sixty 
miles  of  river  route  will  take  him  to 
Lake  Nipissing,  and  then  by  way  of  the 
Mattawa  River  and  two  more  lakes  he 
will  run  into  the  Ottawa  River,  which 
will  give  him  an  easy  sail  of  three  hun- 
dred miles  to  Montreal. 

To  make  this  route  an  actual  fact  it 
will  be  necessary  to  construct  only 
twenty-eight  miles  of  artificial  water- 
way  and    dredge   or   excavate    eighty 
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miles  of  river  and  lake  beds.  The  esti- 
mated cost  of  a  twenty-two-foot 
waterway  is  one  hundred  million  dol- 
lars. The  remaining  three  hundred 
and  thirty-two  miles  are  already  navi- 
gable for  Lake  freighters. 

As  a  beginning,  the  Canadian  Gov- 
ernment has  appropriated  two  hundred 
thousand  dollars  for  work  on  the 
French  River  end,  and  will  make  fur- 
ther appropriations  as  the  work  pro- 
ceeds. From  five  to  ten  years  will  be 
required  to  complete  it. 

There  will  be  twenty-seven  locks,  all 
of  which  will  have  duplicate  steel 
gates,  designed  by  Henry  Goldmark, 
who  designed  the  gates  for  the  Pan- 
ama Canal.  These  locks  are  to  be 
electrically  operated,  and,  a.s  designed, 
will  accommodate  a  modern  freighter 
six  hundred  feet  long. 

What  a  short  cut  like  this  will  mean 
may  easily  be  figured  out.  It  will  cut 
off  four  hundred  miles  from  the  pres- 
ent   round-the-lakes    route,    and    that 


alone  will  make  a  saving  of  four  cents 
a  bushel  in  grain  freight.  Chicago, 
Duluth,  and  Fort  William  will  be 
brought  about  four  hundred  mil;s 
nearer  the  seaboard  than  by  any  other 
route.  Five  days  will  put  a  cargo  from 
Fort  William  into  Montreal,  as  quick  a 
trip  as  combined  water  and  rail  route  can 
make  now.  Chicago-packed  meat  will 
go  in  refrigerator  ships  to  Montreal  in 
one  hundred  hours,  as  against  nearly 
two  hundred  hours  to  New  York  via 
the  Erie  Canal. 

Last  year,  for  the  first  time,  cargoes 
of  hewn  timber  from  Idaho  went  down 
the  Lakes,  en  route  to  Liverpool. 
They  were  towed  from  Duluth  by  the 
long-way-round  route,  and  transferred 
to  ocean  steamers  at  Quebec.  The 
Georgian  Bay  route  will  give  the  Idaho 
men  much  quicker  access  to  tidewater, 
and  its  benefits  will  reach  as  far  south, 
so  James  J.  Hill  says,  as  Kansas  City. 
The  advantages  of  the  short  cut  will  be 
tremendous  for  the  Canadian  West. 


FOR    HEALING    TUBERCULOSIS 


WHILE  working  with  the 
Finsen  Lamp,  a  Danish 
physician,  Dr.  Theodore 
Brinch,  conceived  the 
idea  that  the  absorbed 
light  energy  of  ultra-violet  rays  might 
be  used  for  treating  internal  tubercu- 
losis through  the  inhalation  of  air  arti- 
ficially saturated  with  such  rays.  He 
had  observed  that  ultra-violet  rays, 
which  are  known  to  be  always  present 
in  the  air  we  breathe,  by  their  chemical 
effects  play  an  important  part  in  the 
economy  of  our  organism,  and,  more- 
over, have  long  been  used  unconsciously 
as  curative  agents.  The  striking  effects 
of  a  stay  at  a  seaside  sanatorium  are 
well  known. 

These  considerations  suggested  that 
the  healing  effects  of  seaside  air  on 
tuberculosis  might  be  due  to  the  ultra- 
violet rays,  the  percentage  of  which  is 
known  to  decrease  enormously  at  a  short 
distance  from  the  coast. 


A  mercury  quartz  lamp  giving  out 
ultra-violet  rays  in  abundance  was  placed 
in  a  sheet  metal  case  having  in  its  lower 
part  a  slit  for  the  admission  of  fresh 
air.  To  each  of  the  four  corners  was 
fitted  a  small  bo.x,  each  provided  with 
a  breathing  tube  of  tinned  brass,  in 
order  that  each  patient  might  have  his 
own  breathing  tube. 

The  lamp  was  arranged  in  the  center 
of  the  sheet  metal  case,  so  that  the  boxes 
fitted  to  the  four  corners  might  always 
be  filled  with  absorbed  ultra-violet  radia- 
tion, though  protecting  patients  from  any 
direct  action  of  the  rays  on  their  mucous 
membranes. 

This  treatment  has  exerted  excellent 
effects  on  practically  all  patients.  Tu- 
berculous glands  would  disappear,  and 
the  symptoms  of  pulmonary,  laryngeal, 
and  nasal  tuberculosis  be  improved  most 
rapidly,  though  all  other  treatments  that 
had  been  used  with  the  same  patients  had 
failed. 
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A  Work  of  Supererogation 

The  late  Bryan  Callaghan,  for  many  years 
mayor  nf  San  Antonio,  Texas,  was  a  "prac- 
tical" politician,  whose  licntcnants  believed  tliat 
the  end  justified  the  means.  Just  as  the  polls 
of  a  certain  precinct  were  closing  in  one  of 
Callaghan's  contests,  there  rolled  up  to  the 
voting  place  a  moving-van  filled  with  Mexi- 
cans. 


"Take  those Greasers  away  from  here !" 

shouted  an  election  officer.  "We're  already 
five  hundred  ahead  of  the  census !" — Lippiii- 
coll's. 

A  Surrender 

On  his  eighty- fourth  birthday,  Paul  Smith, 
the  veteran  Adirondack  hotel-keeper,  who 
started  life  as  a  guide  and  died  owning  a 
million  dollars'  worth  of  forest  land,  was  talk- 
ing about  boundary  disputes  with  an  old  friend. 

"Didn't  you  hear  of  the  lawsuit  over  a  title 
that  I  had  with  Jones  down  in  Malone  last 
summer?"  asked  Paul.  The  friend  had  not 
heard. 

"Well,"  said  Paul,  "it  was  this  way.  I  sat  in 
the  court-room  before  the  case  opened  with  my 
witnesses  around  me.  Jones  bustled  in, 
stopped,  looked  my  witnesses  over  carefully, 
and  said:  'Paul,  are  those  your  witnesses?' 
'They  are,'  said  I.  'Then  you  win,'  said  he. 
Tve  had  them  witnesses  twice  myself." — San 
Francisco  Argonaut. 


Carelessness 

Old  Lady  (who  has  been  lunching  with  her 
son) — "Here,  William,  you  left  this  quarter  on 
the  table  by  mistake.  It's  lucky  I  saw  ic, 
because  the  waiter  had  his  eye  on  it." — Life. 


Discouraging  Company 

Thic  Newark  Star  tells  of  a  small  boy  who 
entered  a  grocery  store,  and  accosting  the 
grocer,  said  to  him  in  tones  that  were  shrill 
and  loud : 

"Ma  wants  two  pounds  of  butter  exactly  like 
what  you  sent  her  last!  If  it  ain't  exactly  like 
that,  she  won't  take  it !" 

The  grocer  turned  to  the  customers  who 
stood  by,  and  remarked  blandly,  "Some  people 
in  my  business  don't  like  customers  who  are 
particular,  but  I  deliglit  to  serve  them." 

"Be  sure  you  get  the  same  kind!"  reiterated 
the  small  boy,  while  the  customers  listened. 
"A  lot  of  pa's  relatives  are  visitin'  at  our 
house,  and  ma  doesn't  want  'em  to  come 
again." 


Clever  Daughter 

"Mamma,  don't  you  think  Schiller  quite  out 
of  date?" 

"I  certainly  do." 

"I'm  so  glad.  I  just  smashed  his  statuette 
in  the  drawing  room." — Meggcndorfcr  Blacttcr. 


A  Distant  Relative 

Mrs.  Whtki-ER,  on  the  death  of  her  first  hus- 
band, married  his  brother.  In  the  parlor  was 
hanging  a  portrait  of  the  first  husband.  One 
day  a  caller  noticed  the  portrait,  and  asked: 

"Is  that  a  member  of  your  family,  Mrs. 
Wheeler?" 

"Oh  yes,"  replied  the  woman ;  "that's  my 
poor  brother-in-law." — Harper's  Magazine. 
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Brotherly 

Florence,  who  was  an  ardent  admirer  of  her 
own  vocal  quahties,  had  been  selected  to  sing 
a  solo  at  a  church  entertainment. 

The  following  morning  at  the  breakfast- 
table  she  remarked  to  her  younger  brother : 

"Well,  I  never  thought  my  voice  would  fill 
that   large   hall." 

"Neither  did  I,"  answered  her  brother  un- 
feelingly.     "I    thought    it    would    empty    it." 

— Lippincott's. 

Clever 

"I  HAD  a  poet  on  one  side  and  a  millionaire 
on  the  other." 

"What  did  you  talk  about?" 

"I  talked  to  the  poet  about  money  and  to 
the    millionaire    about    the    intellectual    life." 

—Life. 

A  Diplomat 

She — "Jack,  when  we  are  married.  I  nuist 
have  three  servants." 

Hf. — "You  shall  have  twenty,  dear — but  not 
all  at  the  same  time." — Ansivcrs. 

Poor  Girl 

"May  I  tell  you  the  old,  old  story?"  he 
asked. 

She  looked  dnwii.  Mushed,  and  nodded  her 
assent. 


So  he  told  her  for  the  twenty-seventh  time 
how  he  once  won  the  game  for  Yale. — Brook- 
lyn Life. 

Inhumane 

.Apropos  of  the  antivivisectionists'  fight 
against  the  Nobel  prize  award  to  Dr.  Alexis 
Carrel,  of  the  Rockefeller  Institute,  Professor 
Herbert  Satterley  said  the  other  day :  "These 
antis  contradict  themselves  terribly  when  they 
try  to  prove  that  animal  research  is  useless 
and  futile,  they  just  put  themselves  in  the 
position  of  one  of  their  number  whom  I  met 
at  my  hotel  the  other  day.  As  this  anti  was 
dining  I  bent  forward  and  said  to  him :  'Par- 
don me,  but  you  are,  I  believe,  both  an  anti- 
vivisectionist  and  a  vegetarian?'  'Yes,  sir,  this 
is  correct,'  he  answered.  'Then,'  said  I,  'you 
will  probably  be  shocked  to  learn  that  you  have 
just  eaten  a  live  caterpillar  with  your  lettuce 
salad'." 


Very  Likely 

Lady — "Why,  you  naughty  boy.  I  never 
heard  such  language  since  the  day  I  was  born." 

Small  Boy — "Yes,  mum;  I  s'pose  dere  wuz 
a  good  deal  of  cussin'  de  day  you  wuz  born." 


She  Knew 

Teacher — "Ethel,  name  some  wild  animal 
that  growls  over  his  meat  and  wears  a  warm 
fur  coat  in  winter,  that  prowls  around  at  night, 
and  sleeps  in  the  daytime,  that " 

Ethel — "Oh,  you  needn't  go  any  further — 
you  are  talking  about  my  papa." — Jacksonville 
Times-Union. 


Altruistic 

Mrs.  Flitterby — "So  you  are  on  the  visiting 
committee  of  your  social  workers'  society.  I 
should  think  you'd  find  it  dreadfully  irksome 
making  all  those  slum  calls." 

Mrs.  Hunter-Fadde — "I'm  willing  to  make 
the  sacrifice  for  a  good  cause.  Every  visiting 
day  I  send  my  maid  around  with   my  cards." 

— Judge. 

Youthful  Wisdom 

A  WOMAN  of  philanthropic  tendencies  was 
paying  a  visit  to  a  lower  East  Side  school.  She 
was  particularly  interested  in  a  group  of  poor 
pupils  and  asked  permission  to  question  them. 

"Children,  which  is  the  greatest  of  all  vir- 
tues?" 

No  one  answered. 

"Now,  think  a  little.  What  is  it  I  am  doing 
when  I  give  up  time  and  pleasure  to  come  and 
talk  with  you  for  your  own  good?" 

A  grimy  hand  went  up  in  the  rear  of  the 
room. 

"Please,  ma'am,  youse  are  buttin'  in." — Tlic 
Delineator. 
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SEVERAL  days  ago  the  officers 
of  your  magazine  were  in 
meeting  assembled,  \vhen  the 
genial  Advertising  Manager 
brought  in  an  order  from  a 
concern  which  agrees  to  cure  almost 
every  disease  known  to  medicine.  Of 
course,  the  advertisement  was  a  fake, 
designed  to  swindle  sick  people  out  of 
their  money  by  false  promises  of 
speedy  relief,  and  of  course  we  refused 
to  run  it,  because  that  has  always  been 
our  policy.  But  as  I  saw  that  order  go 
into  the  wastebasket  (and  it  amounted 
to  several  hundred  dollars),  I  could 
not  but  wonder  whether  or  not  the 
reading  public  appreciated  such  sacri- 
fice- And  the  worst  of  it  is  that  these 
several  hundred  dollars  is  not  the  whole 
sacrifice.  Speaking  conservatively,  it 
is  safe  to  say  that  this  policy  costs 
us  several  more  thousands  a  year. 
Now,  these  thousands  of  real  money 
are  a  big  price  to  pay,  even  for  a  prin- 
ciple, particularly  when  it  is  not  a  gen- 
erally recognized  principle,  and  when 
there  are  plenty  of  respected  and  pre- 
sumably virtuous  citizens  who  ignore  it 
utterly. 

Well,  as  I  was  thinking  this  over,  I 
returned  to  my  office  and  picked  up  a 
memorandum  of  the  features  that  will 
make  life  worth  living  for  those  who 
are  going  to  read   August  Technical 
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World.  I  then  saw  in  a  flash  why  we 
could  not  print  questionable  advertise- 
ments, even  if  every  one  else  in  the 
publishing  business  agreed  that  it  was 
all   right. 

For  example,  in  this  August  number 
there  is  to  be  a  very  interesting  ac- 
count of  an  invention  which  does  away 
with  the  unspeakable  atrocities  in  the 
Peruvian  Rubber  Fields.  This  wonder- 
ful device  releases  many  men  from  a 
bondage  far  worse  than  our  Southern 
slavery  system,  and  harnesses  up  elec- 
tricity as  a  substitute  for  human  labor. 
That's  a  great  work,  a  step  in  the  right 
direction.  Yet  would  it  be  consistent 
for  us  to  print  this  sort  of  a  storj',  and 
then  run  in  our  advertising  pages 
matter  that  may  bring  many  people 
under  the  dominion  of  something  worse 
than  slavery,  a  lie  that  exploits  helpless 
sufferers  and  induces  them  to  waste  their 
slender  resources  for  that  which  is  of  no 
value  ? 

W^ouldn't  that  be  just  as  bad  as  it  is 
for  an  officeholder  to  accept  wages  for 
protecting  the  public  interest  and  then  to 
accept  bribes  from  corporations  who 
want  to  swindle  that  same  public? 

Then  there  is  to  be  another  story 
somewhat  similar  to  this  one.  It  is 
called  "A  Machine  That  Came  Back" 
and  it  tells  of  another  way  in  which 
thousands  of  men  have  been  released 
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from  the  bondage  of  grinding,  ill-paid 
labor  and  it  constitutes  another  reason 
why  we  cannot  consistently  accept  fake 
medical  advertisements. 

So  much  for  tliat ;  but  fake  medical 
advertisements  are  not  tlie  only  sort 
that  we  refuse.  We  refuse  fake  adver- 
tising matter  of  every  sort.  Why 
would  it  also  be  inconsistent  for  us  to 
accept  the  advertisement  of,  say,  Wild 
Cat  Land  Companies?  Again  you  will 
find  the  answer  in  our  August  Table  of 
Contents.  We  pubHsh  an  account,  full  of 
human  interest,  which  tells  about  a 
young  man  who  graduated  from  an 
Agricultural  College  and,  rather  than 
take  a  good  position  and  a  sure  thing, 
decided  to  go  into  the  farming  business 
for  himself.  You  will  probably  want 
to  read  every  word  of  this  stor}',  but 
whether  you  do  or  not  you  can  readily 
see  that  it  would  be  extremely  incon- 
sistent for  us  to  print  on  one  page  a 
stor}'  with  the  genuine  thrill  of 
achievement  and  then  on  another  page 
to  print  the  advertisement  of  a  con- 
cern that  was  designed  to  swindle  the 
very  people  whom  the  story  inspires. 
In  other  words  on  one  page  we  would 
stimulate  you  to  try  a  little  farming  your- 
self, perhaps,  and  on  another  we  would 
be  doing  you  out  of  your  money  and  all 
opportunity  for  success. 

In  this  same  August  magazine  there 
is  to  be  a  story  about  a  Catholic  Priest 
down  in  Arkansas  who  is  doing  a  really 
tremendous  work  towards  solving  the 
immigration  problem.  Now,  would 
it  be  consistent  for  us  to  tell  about 
this  grand  work  on  one  page,  to  en- 
courage the  immigrant  to  get  out  of  the 
big  cities  and  become  a  real  producer, 
and  then  on  another  page  to  set  a  trap 
for  him  so  that  there  will  be  nothing 
left  to  him,  nothing  ahead  of  him,  but  a 
life  of  sweatshop  labor? 

These  are  just  a  few  of  the  glaring 
inconsistencies  you  would  find  in  our 
August  magazine  if  we  should  accept 
the  fake  advertisements  which  con- 
tinue to  find  a  place  in  many  repu- 
table publications.  Furthermore  in  a 
broader  sense,  every  article  we  print 
would  be  a  veritable  reproach  to  us 
were  we  to  yield  to  the  temptation  of 
this   most    insidious    form   of   bribery. 


Why?  Because  nearly  every  article 
we  print  tells  of  something  that  is 
being  done  or  attempted  for  the  benefit 
of  humanity,  something  that  is  de- 
signed to  make  this  world  a  better, 
more  agreeable  place  for  you  and  for  me 
and  for  those  who  will  follow  us. 

Just  let  me  mention  briefly  one  or  two 
additional  examples.  A  man  in  Pitts- 
burgh has  found  a  way  of  improving  his 
city's  transportation  facilities.  That  is 
something  for  the  benefit  of  every  citizen 
of  Pittsburgh  and  for  the  benefit  of 
those  in  other  cities,  as  the  example 
this  man  sets  may  easily  be  followed 
elsewhere. 

A  bright  young  woman  has  invented 
an  automatic  gas  cut-ofif  so  that  fire- 
men, and  tenants  too,  will  not  have  the 
added  danger  of  asphyxiation  to  face 
in  burning  buildings.  Of  course,  we 
hope  for  the  day  when  fires  will  be  a 
relic  of  the  dark  ages,  but  as  long  as 
they  continue  to  menace  us  it  is  a  fine 
thing  for  people  to  be  seeking  means 
to  make  them  less  dangerous.  That 
means  the  saving  of  lives.  Fake  medi- 
cal advertisements  mean  the  throwing 
away  of  lives  that  otherwise  might  be 
saved — so  that  again  you  see  these  two 
elements  can't  possibly  be  mixed  in  the 
same  magazine. 

I  hope  that  I  have  made  my  point 
and  that  you  understand  now  as  clearly 
as  I  do  why  we  must  always  keep  our 
advertising  pages  clean,  no  matter  what 
the  cost.  I  am  not  exactly  boasting  of 
our  virtues,  as  the  illustration  at  the 
head  of  this  article  might  suggest.  I 
am  rather  showing  that  with  us  this 
course  is  in  a  way  compulsory.  If  you 
are  not  convinced,  buy  the  August  maga- 
zine, read  these  articles,  and  you  are  sure 
to  get  my  point  of  view.  But  even  if 
you  don't  care  a  continental  about  my 
point  of  view,  buy  the  August  magazine 
anyway  because  it  is  mighty  interesting 
for  its  own  sake — not  only  by  reason  of 
the  articles  I  have  summarized,  but  also 
on  account  of  the  fifteen  or  twenty 
other  features  of  importance  that  I 
have  not  even  mentioned — and  don't 
forget  that  there  are  sumptuous  illustra- 
tions. 

The  August  magazine  will  be  worth 
both  your  money  and  your  time. 
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Placer  Boulder  Derrick  in 
Operation 


BUCKING  BOULDERS 
BY  DERRICK 

A  PRACTICAL  miner 
in  southern  Oregon 
has  solved  the  boulder 
problem  by  installing  a 
derrick.  "Bucking  boul- 
ders," as  the  placer  miners 
call  it,  is  usually  the  heav- 
iest and  most  disagreeable 
feature  of  surface  mining. 
The  huge  rocks,   some  of 


them  weighing  tons,  are 
too  heavy  to  be  moved 
readily  by  the  monitor's 
stream,  and  must  first  be 
blasted,  then  carried  out  of 
the  way  by  hand. 

By  using  plenty  of  cable, 
and  placing  a  long  travel- 
ing arm  on  the  main  stafif, 
a  quarter-acre  of  bedrock 
can  be  cleaned  of  its  boul- 
ders with  one  setting  of  the 
derrick,  the  big  stones  be- 
ing lifted  and  dropped  at 
the   edge  of  the   diggings. 

Instead  of  a  donkey  en- 
gine, power  is  supplied  for 
operating  the  derrick  by  a 
portable  water  motor.  The 
motor  gets  its  energy  from 
the  main  pipe  line  that  sup- 
plies water  under  heavy 
pressure  for  the  monitors. 
Like  the  derrick,  it  is  a 
mine-made  affair. 

As  it  is  necessary  to 
move  the  motor  from  point 
to  point,  it  is  connected  to 
the  main  pipe  line  by  a 
long  fire  hose. 


Water  Mctor  Used  to  Supply  Power  for  "Bucking  Boulders" 


I'll  i^liLl.:L.l|-.-i  MA\     r\lEul    LIULLLL  IjLlK  CAK 


DOUBLE-DECKER   AIDS  TRAF- 
FIC PROBLEM 

IN  an  effort  to  solve  the  problem  of 
•*■  traffic  congestion  which  has  become 
such  a  serious  matter  in  our  larger 
cities,  the  Pittsburgh  Railways  Com- 
pany has  recently  put  into  operation 
a  double-deck  car  of  peculiar  design. 
While  double-deck  cars  have  been  em- 
ployed in  the  past,  and  have  offered 
the  advantage  of  a  larger  seating 
capacity  in  a  relatively  small  space, 
every  type  heretofore  known  had  the 
disadvantage  of  exception- 
si,  ally  slow  entrance  and  exit 
\; '.  arrangements. 
J  In  the  hope  that  this  dif- 
■  ficulty  might  be  removed, 
2  the  Pittsburgh  Railways 
Company  began  to  experi- 
ment and  finally  conceived 


its  present  car,  the  chief  feature  of 
which  is  the  design  and  arrangement  of 
the  entrance  and  exits.  Not  only  are 
the  boarding  passengers  separated  from 
the  alighting  passengers  on  the  street, 
but  the  entering  and  leaving  passengers 
within  the  car  are  segregated. 

There  is  a  stairway  for  the  passen- 
gers entering  the  upper  deck  and  a 
separate  stairway  for  passengers  leav- 
ing it.  A  passenger  leaving  the  upper 
deck  and  going  down  the  exit  stairway 
finds  himself  at  the  exit  door,  ready  to 
leave  the  car  in  one  step. 

This  car,  which  is  forty-eight  feet  in 
length  and  seven  feet  in  width,  seats 
one  hundred  and  twelve  passengers. 


BIRD  HIDES  IN  OWN  PLUMAGE 

'T'HE  argus  pheasant  here  illustrated, 
*■    a  native  of  Borneo  and  the  Celebes, 

is  the  most  perfect  specimen  of  what 
the  naturalists  term  "protective  color- 


"Thf.  Argus  Pheasant  Can  at 

FORM  iTSRLF.  TO  ALL  Ap- 

iNTo  A   Cluster   of 


WillTrans- 

pearancf.s. 

Ferns" 
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WHEKE  PRESIDENT  WILSON  WILL  SUMMER  IN  THE  GRANITE  STATE 
A  piH/za  vifw.  with  Mount  Ascutni-y  in  the  distanci.-. 


ing"  yet  discovered.  Other  birds  and 
animals  are  colored  to  harmonize  with 
their  usual  surrounding's,  but  the  argus 
pheasant  can  at  will  transform  itself, 
to  all  appearances,  into  a  clus 
ter  of  ferns ! 

Living  among  a  mul- 
titude of  natural  ene- 
mies    in     the     fern 
brakes  of  the  East 
Indian   Islands, 
the     bird     could 
not  survive  long 
if  forced  to  de- 
pend   on     wing 
and    leg    alone. 
When  in  danger 
from     birds     of 
prey  or  prowling 
beasts    the    argus. 
instead    of    seeking 
safety  inflight, 
promptly 
spreads     its 
ample    wing 
and     tail     feathers 
and  melts  into  the 
background,  safe  in 
Nature's    protection. 

Rolling  His  Globe  Around  the  Wor 
7b4 


A  LITERAL  GLOBE  TROTTER 

n  EORGE  AI.  SCHULLING,  the 
^^  famous  American  athlete,  is  now 
making  a  second  attempt  to 
walk  around  the  world  for 
a  purse  of  eighteen 
thousand  dollars.  He 
takes  with  him  his 
abjde,  a  globe  on 
wheels,  and  must 
neither  ask  nor 
receive  contri- 
butions. 
Schulling  left 
Pittsburgh  in 
1911  and  is 
due  back  in 
19  2  3.  A  1  - 
ready  he  has 
covered  ten 
thousand 
miles  or  one- 
sixth  of  his 
journey.  His 
globe  is  seven 
feet  in  diameter 
and  weighs  six 
hundred  and 
fifty  pounds.  He 
sleeps  inside. 


LARGEST  AMONG  WORLD'S 
WATER  WHEELS 

Vy  ATER  wheels  in  the  Western  World 
"     are  rivaled  for  size  by  four  giants 

which  have  served  to  make  famous  the 

town  of  Hama  in  Northern 

Syria,  on  the  River 

Orontes.     The 

largest   of   the 

four  wheels  is 

of    wood    and 

is  some  sev- 
enty feet  in  di- 
ameter. 

Tlie   wheels 

are  driven  by 

means    of 

what     is 

known  as  the 

u  n  d  e  r  s  h  o  t 

principle,     the 

w  heel      being 

turned  by  water 

flowing    beneath 

it.     The  creaking 

of   the    wheels 

is    incessant    day 

and  night,  for  they  are 

never    stopped.     The 

water  is  used  not  only 

to  supply  the  needs  of 

the  town  but  for  irri- 
gating the  surrounding  gardens  as  well. 
This  is  a  most  primitive  form 
of  water  supply  but  is,  never- 
theless, quite  adequate  to 
meet  the  needs  of  the 
ftown  of  Hama. 


Larger  Than  a  Horse's  Skull.  Yet  Lit 

ERALLY   A   "  BoNEHE.^D  " 
Above,  tho  skull  of  tho   Phororhacos  —  a  fossil 
bird  of  .ArKcntina:   bulow.  tiiat  of  the  horse. 


A  BRAINLESS  MONSTER 

'X'HE  accompanying  picture  compares 
■*•  the  skull  of  the  Phororhacos,  a 
fossil  bird  of  Argentina,  with  that  of 
the  horse.  Unlike  the  head  of  the 
horse,  that  of  the  Phororhacos  was 
largely  of  solid  bone.  So 
few  were  the  brain 
cells  of  the  fossil 
that  it  is  believed 
the  species  suc- 
cumbed from 
sheer  inability 
to  cope  with 
the  changing 
conditions 
brought 
about  by  the 
evolution  of 
geological 
ages.  Al- 
though the 
largest  of  all 
birds,  extinct  or 
otherwise,  the 
Phororhacos  was 
without  doubt  in- 
capable of  planning 
either  a  defense  or 
attack  with  its  limited 
mentality. 

Little  is  known  of 
the  bird  except  that 
it  was  practically  brainless ;  stood 
some  fifteen  feet  in  height,  and  could 
fade  from  the  landscape  with  the  speed 
of  an  express  train.  It  is  certain  the 
Phororhacos  could  not  fly  but  that  it 
depended  upon  its  legs  for  locomotion. 

THIS    W.ATER  WHEEL 

IS  SEVENTY  FEET  IN 

DI. A  METER 


*■  ■'*«'*^'t*fr^i<AiHr/''-- 
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THE  FOREMAST  OF  THE  BATTLESHIP  MICHIGAN 


Thcsu  photoferraphs  of  the  American  fleet  were  taken    during  battle  practice  at  the  southern   drill    ground.    Behind 

the  Michigan  is  the  Connecticut,  leading  in  division  firing.    Note  her  wake.    From  thoir  conning  tower  the 

officers  direct  the  operations  that  keep  the  American  navy  at  the  peak  of  efficiency.    Perfect 

scores  in  target  practice  have  become  a  common  occurrence.    With  gunnery 

regulated  by  mathematics,  such  incidents  as  distance  or  tho  roll 

of  the  vessel  have  little  significancf. 

166 


WOE  BETIDE  THE  OBJECT    IN  THEIR  PATH 

A  dreadnought  firine  a  salvo  of  twelve  I2-jnch  guns. 

The  range  is  secured  by  geometrical  computations,  and   the  men  in  the  conning  tower  correct  the  error;;  inciden'   i<i 

movements  of  the  vessel  and  other  attendant  circumstances.    Through  the  aid  of  trigonometry,  the 

trajectory  is  arrived  at.  The  gunn.r  has  no  means  of  knowing  the  effect  of  his  fire  and 

is  dependent  upon  the  telephoned  report  from  the  tower  to  learn 

the  result  of  any   fusillade. 


ce?r(i«MT,  e-  MutiEo, 


THE  GUNS  AND  THE    "MEN  BEHIND" 
A  view  showing  six  12-inch  E"ns  aboard  (he  Delaware.   The  American  "jackies"  have  maje  themselves  the  best  marks- 
men in  the  world.     Under  their  skill  the  12  inch  gun  has  become  a  veritable  engine  of  death.  To  build  such  a  vessel 
requires  three  years.    The  guns  cost  nearly  $1,000,000;  the  armor  fully  three  times  that  amount. 


A  GOOn  INCUBA- 
TOR HATCH  AND 
A  1'  R  A  C  T  I  C  A  L 
ROOSTING  AND 
NESTING  AR- 
RANGEMENT 


INCUBATOR    VERSUS    HEN 


By 

R  .    B.    SA  NDO 


NOT  everyone  wno  keeps  a 
few  chickens  needs  to  resort 
to  artificial  methods  of  hatch- 
ing and  brooding  chicks,  as 
is  usually  imagined.  The 
average  man  would  often  be  better  off 
without  a  machine,  and  to  show  when 
and  why  this  is  true  is  the  purpose  of 
this  article. 

The  modern  incubator  is  a  success. 
There  is  no  gainsaying  the  fact  that  the 
best  machines  on  the  market  today  are 
pretty  good  hatchers.  But  they  are  not 
quite  up  with  the  old  hen,  and  the  incu- 
bator men  exaggerate  when  they  say 
that  their  machines  are  equal  or  su- 
perior to  natural  methods.  It  is  impos- 
sible to  improve  upon  Nature  by  beat- 
ing the  old  hen  at  her  own  game.  The 
only  thing  wrong  with  hen-hatching  is 

j6S 


that  it  is  a  little  too  slow  for  these 
strenuous  days,  when  we  want  to  count 
our  chicks  by  the  hundreds  or  thou- 
sands. The  best  incubator  made  is  only 
man's  nearest  approach  to  what  the 
hen  can  do,  just  as  the  best  airship  ever 
constructed  will  never  quite  equal  the 
safe  and  sure  flight  of  the  birds  of  the 
air. 

The  inexperienced  man,  when  he  uses 
a  machine,  should  always  buy  one  of 
the  highest  grade,  or  of  a  make  that  is 
used  successfully  on  large  plants,  or 
on  government  experiment  stations. 
Home-made  incubators,  as  well  as 
cheap  factory-made  machines,  should 
be  avoided,  for  the  technical  problems 
involved  in  artificial  incubation  are 
prett}'  deep  after  all.  Even  the  experts 
disagree    as    to    moisture,    ventilation. 


INCUBATOR   VERSUS    HEN 
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and  method  of  applying  heat ;  while  the 
good  and  bad  effects  of  carbon  dioxide 
in  the  hatching  chamber  are  still  in 
controversy. 

A  plain  statement  of.  the  value  of 
incubators  and  brooders  was  given  out 
recently  by  Prof.  James  Dryden,  of  the 
Oregon  Agricultural  College.  Dryden 
was  at  one  time  connected  with  one  of 
America's  leading  incubator  com- 
panies. He  says  that  he  doubts,  after 
all,  taking  it  the  country  over  and  con- 
sidering all  classes  of  poultry  raisers, 
whether  machines  have  done  as  much 
good  as  harm  to  the  poultry  industry. 

One  hundred  per  cent  hatches,  while 
rare  under  both  hens  and  incubators, 
occur  much  more  frequentl)'  with  hens. 
Given  fifteen  eggs  of  average  fertility, 
the  hen  will  almost  always  bring  forth 
twelve  or  thirteen  chicks.  The  best 
incubator  ever  made  will  not  average 
that  well  with  untested  eggs.  The 
beginner  often  overlooks  or  does  not 
understand  the  fact  that  incubator  re- 
ports and  testimonials  consider  only 
the  fertile  eggs,  or  those  that  contain 
living-  germs  at  the  end  of  the  first 
week  or  ten  days  of  incubation.  One- 
half  of  all  eggs  placed  in  machines  is 
considered  a  good  average  for  a  year's 
hatching.  The  most  successful  plants 
seldom  count  on  more  than  sixty  per 
cent.  To  be  sure,  hatches  may  some- 
times run  up  to  ninety-five  or  ninety- 
six  per  cent  of  the  fertile  eggs,  but  the 
beginner  should  not  expect,  regularly, 
a  thing  which  surprises  even  the  expert. 

There  are  some  annoying  details  of 
natural  methods  that  ma}'  be  escaped 
by  using  machines,  for  instance,  lice, 
broken  eggs,  and  trampled  chicks.  It 
is  worth  something  to  be  able  to  avoid 
these  troublesome  features  of  hen- 
hatching.  At  the  same  time,  the  incu- 
bator lamp  is  always  liable  to  go  out 
or  to  be  blown  out  by  a  stray  draft  of 
wind,  the  eggs  may  be  forgotten  while 


out  airing  until  chilled,  or  a  pet  cat  or 
dog  may  jump  upon  the  regulator  and 
throw  it  out  of  adjustment.  Although 
there  is  little  danger  of  fire  or  com- 
plete failure  with  the  modern  incu- 
bator, accidents  and  neglect  will  some- 
times creep  in,  for  no  sort  of  ma- 
chinery has  ever  been  made  infallible. 

The  lure  of  doing  big  things  usually 
causes  the  beginner  to  get  an  incu- 
bator, so  that  he  can  make  his  fortune 
from  chickens  in  a  hurry.  But  the 
amateur  seldom  needs  a  machine.  He 
should  start  small  and  keep  small — for 
months  at  least — until  his  added  ex- 
perience is  sufficient  to  offset  smaller 
proportionate  hatches  and  broods.  The 
average  man  raising  chickens  will  always 
derive  more  pleasuie  and  profit  from 
doing  things  well  on  a  small  scale,  than 
by  sacrificing  thoroughness  in  an  at- 
tempt to  do  much. 

The  man  who  raises  from  one  hun- 
dred to  three  hundred  chicks  a  year 
needs  an  incubator  in  about  one-half 
the  cases.  Where  more  than  three  hun- 
dred chicks  are  raised  per  annum  it 
would  probably  be  best  to  resort  to 
artificial  methods,  and  where  the  num- 
ber goes  above  five  hundred  I  should 
say  machines  would  be  quite  desirable. 
Big  plants  are  made  possible  only  by 
the  use  of  machines.  There,  the  greater 
ease  and  dispatch  with  which  machines 
may  be  used  more  than  offset  the 
other  advantages  of  natural  over  arti- 
ficial methods.  However,  breeding 
fowls,  where  inherent  vitality  is  para- 
mount, and  blooded  prize  winners  are 
of  unusual  value,  should  always  be 
hatched  under  hens.  Most  practical 
fanciers,  the  author  included,  who  use 
machmes  to  a  certain  extent,  follow  the 
above  plan  of  hatching  and  raising 
their  foundation  breeding  stock  by  nat- 
ural methods,  to  avoid  a  lessening  of 
constitutional  vi.gor  and,  perhaps,  a 
final  debilitated  or  "run-out"  strain. 


^-#l«*i»*' 
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THE  UNIT  ORCHESTRA.  VIEW 
SHOWING  KEYBOARD  AND  VISIBLE 
APPURTENANCES     OF      THE     OR- 


THEATRE  managers  in  New 
y.irk  City  have  had  so  mnch 
trouble  with  the  musicians' 
union  that  the  invention  of  an 
organ  to  replace  the  orchestra 
is  hailed  as  a  welcome  relief.  Nine  the- 
atres are  now  installing  the  "unit  or- 
chestra", as  the  new  instrument  is  called. 
The  first  of  these  instruments  thus 
employed  was  used  in  the  Century  The- 
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CHESTRA   WHICH  REQUIRES  BUT 
ONE   MUSICIAN 


atre,  where  it  played  the  music  for  the 
spectacular  Chinese  production,  "The 
Daughter  of  Heaven".  After  a  few 
minor  faults  brought  out  during  the  first 
performances  had  been  corrected,  the  in- 
strument produced  with  wonderful  fidel- 
ity all  the  efYects  of  an  orchestra  of  many 
pieces. 

Strange  to  say,  there  are  no  bellows 
in  the  unit  orchestra,  but  air  is  supplied 
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ORCHESTRA   WITH    SINGLE   PLAYER 
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by    electrically    driven 
fans   and   compressors, 
which  deliver  it  at  pres- 
sures of  ten,  twenty 
five,  and  fifty  inches. 
The    highest    pres- 
sure    hereto- 
fore   used    in 
any   organ 
has     been 
twenty  -  six 
inches,    while 
the     pressure 
on   the   aver- 
age church 
organ  is  only 
three     inches. 
By  means  of 
swell  shutters 
it    is   possible 
to  control  the 
great    volume 
of    tone    pro- 
d  u  c  e  d    by 

these  pressures  so  that  the  tuha  mirabilis 
of  fifty-inch  pressure  can  be  used  to 
accompany  a  singer. 

By  means  of  an  electropneumatic 
action,  all  of  the  stops  may  be  drawn 
upon  any  of  the  manuals  or  on  the  pedal 
at  any  pitch.  The  touch  is  found  to  be 
as  light  as  that  of  a  grand  pianoforte. 
By  e.xerting  a  trifle  more  pressure  than 
usual  on  any  key  it  sinks  an  eighth  of  an 
inch  lower  and  the  stops  drawn  on  an- 
other manual  come  into  play.  This  de- 
vice is  sometimes  used  for  bringing  out  a 
melody  or  for  producing  sforcaiido 
chords. 

The  inventor  of  the  unit  orchestra  con- 
ceived the  plan  of  adapting  electricity  to 
music  while  holding  the  position  of  chief 
electrician  of  the  English  telephone  com- 
panies.    During  his  spare  time  he  would 


frequently    play   the   organ 

of    St.    John's    Church    in 

Birkenhead, 


Organist  at  Keyboard  of  Unit  Orchestra 


and  once 
when  the  or- 
gan d  e  V  e  1- 
oped  internal 
ailments  he 
obtained  the 
rector's  per- 
mission  to 
in  a  k  e  the 
necessary  re- 
pairs, incor- 
porating his 
own  ideas. 
With  the  help 
of  the  mem- 
bers of  his 
choir,  many 
of  who  m 
were  jour- 
neymen, he 
succeeded  in 
placing  his  double  keyboard  some  two 
hundred  feet  from  the  organ  proper 
and,  by  means  of  electric  wiring, 
making  possible  the  rendition  of  music. 
He  has  since  then  devoted  himself  en- 
tirely to  organ  building. 

The  unit  orchestra  is  another  in- 
stance— one  out  of  a  number  almost  too 
large  to  compute — of  man's  applying  his 
mechanical  ingenuity  to  doing  away  with 
human  labor.  Machinery  is  doing  that 
which  patient,  artful  skill  once  per- 
formed. Phonographs  give  way  to 
player  pianos,  and  talking  "movies"  take 
the  novelty  out  of  everything  else.  Un- 
doubtedly we  shall  presently  hear  mag- 
nificent concerts  via  singing  motion  pic- 
tures. It  seems  not  unlikely  that  a  mu- 
sicians' strike  will  soon  have  no  effect 
upon  the  routine  of  the  theater. 
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BRINGING    THE    STARS   TO    EARTH 

By 


RICHARD    MORRISON 


CIllCAGCO  recenlly  became  the 
home  of  six  hundred  and 
ninety-two  stars — the  heav- 
enly sort,  ncit  tlie  footHujht 
variety.  They  are  housed  in 
a  littccn-fout  sphere  at  the  Museum  of 
the  Cliicago  Academy  of  Sciences, 
where  they  may  be  seen  at  any  hour  of 
the  day,  and  occasionally  at  nio-ht,  thus 
exactly  reversing  the  order  of  things  as 
they  are  found  in  astronomy. 

They  are  perfectly  peaceful 
and      well-behaved      stars. 
They   never   try   to   fly   off 
into  space  or  scorch  along 
the  Milky  Way,  or  do  the 
countless  other  things  that 
.stars  are  supposed  to  do, 
but     move     steadily    and 
.sedately  along  their  paths 
through    a    .sky    especially 
prepared  for  them. 

Of  course,  these  stars  are 
not  real  celestial  bodies,  such 
as  we  see  twinkling  above  us  at 
night,  many  of  which  are  thou- 
sands of  times  larger  than 
our  earth.  They  are  min- 
iature stars,  the  size  of  a 
penny,  but  they  are  correctly 
placed  in  a  perfect  represen- 
tation of  the  firmament,  which,  revolving 
just  as  the  real  heavens  apparently  do, 
makes  the  whole  thing  amazing  enough. 

The  man  who  was  responsible  for  the 
creation  of  this  tiny  firmament  is  Wal- 
lace W.  Atwood,  Secretary  of  the  Chi- 
cago Academy  of  Sciences  and  Director 
of  the  Museum.  Its  construction  repre- 
sents a  year's  work  on  the  part  of  Mr. 
Atwood  and  Mr.  La  Verne  W.  Noyes. 
President  of  the  Board  of  Tru.stees,  and 
is  a  gift  to  the  Academy  from  Mr. 
Noyes. 

The  impression  gained  by  looking  out 
at  night  upon  a  clear  sky   is  that  of  a 
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Wallace  W.  .'\twood 
The    creator    of  the   Celestial 
Sphere.    He  is  Secretary  of  the 
Chicago  Academy  of  Sciences, 


hemispherical  dome  of  infinite  size, 
studded  with  stars.  The  Celestial  Sphere 
gives  a  miniature  reproduction  of  this 
surface  wliich  we  call  the  sky  and  in 
which  the  stars  are  commonly  supposed 
to  be  placed.  Necessarily,  the  sphere  is 
of  microscopic  size  as  compared  with  the 
universe.  If  the  earth  were  represented 
in  proportion,  it  would  be  an  infinitesimal 
ball  located  in  the  center  of  the  sphere, 
while  an  observer  standing  on 
this  ball  would  be  correspond- 
ingly tiny. 
The  earth,  as  we  all  know, 
looks  flat  to  anyone  stand- 
ing on  its  surface,  and  we 
can  see  only  one-half  of 
the  heavens  at  one  time, 
the  lialf  which  lies  above 
the  plane  bounded  by  the 
horizon.  The  same  efifect 
is  gained  in  the  Celestial 
Sphere  by  providing  it  with 
a  so-called  horizon  table, 
which,  extending  out  from 
the  inner  surface  of  the 
sphere  almost  to  its  center, 
surrounds  the  observer  and 
lies  in  the  same  plane  as 
the  center.  There  is  thus 
exposed  to  a  person  stand- 
ing in  the  center  of  the  sphere  a  com- 
plete hemisphere,  corresponding  to  the 
one  we  see  above  the  surface  of  the 
earth  ;  the  other  hemisphere  is  hidden  by 
the  horizon  table,  just  as  the  earth  con- 
ceals the  other  celestial  heiuisphere. 

Not  only  is  the  Atwood  Celestial 
Sphere  a  perfect  pattern  of  the  firma- 
ment, but  in  every  other  respect,  with 
the  possible  exception  of  shooting  stars, 
the  idea  is  carried  out  in  detail.  In  it 
the  sun,  moon,  and  stars  rise  in  the  east 
and  pass  overhead  following  certain 
definite  paths,  just  as  the  real  stars  do  in 
the   real   sky.      Fortunately   for   the   ob- 
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server,  however,  the  effect  is  produced 
in  exactly  the  opposite  way,  since,  if  this 
were  not  so,  he  would  at  times  be  put  to 
the  inconvenience  of  standing  on  his 
head.  We  know  it  is  the  rotation  of  the 
earth  on  its  axis  that  causes  the  stars 
to  move  across  the  heavens,  and  that  the 
sky  itself  does  not  move.  In  the 
Celestial  Sphere  the  sky  actually  does 
rotate,  being  so  mounted  as  to  turn  about 
the  miniature  earth,  which  we  have 
imagined  as  being  placed  at  its  center. 

There  are  certain  parts  of  the  sky 
which  are  never  visible  to  observers  at 
any  given  point.  At  Chicago,  for  in- 
stance, because  it  is  north  of  the  equator, 
we  can  at  no  time  see  the  stars  in  the 
South  Polar  Region.  If  one  were  to 
stand  in  a  level  field  near  Chicago  and 
look  straight  south  just  above  the 
horizon,  his  line  of  vision  would  pass  as 
close  to  the  South  Pole  as  is  possible 
from  this  latitude.  If  he  continued  so 
to  look  for  twenty-four  hours,  during 
which  time  the  earth  would  make  a  com- 
plete revolution  on  its  axis,  his  line  of 
vision    would    describe    a    circle    on    the 


imaginary  spherical  surface  called  the 
sky.  This  circle  would  enclose  that  part 
of  the  sky  which  is  never  visible  to  an 
observer  at  Chicago.  In  the  Celestial 
Sphere  that  part  of  the  spherical  shell 
coming  within  this  circle,  was  omitted, 
thus  leaving  an  opening  for  the  entrance 
of  the  observer  and  for  supporting 
trusses  for  the  observer's  platform.  The 
omission  of  this  part  of  the  spherical 
surface  in  no  way  interferes  with  a  cor- 
rect representation  of  the  sky  for  this 
latitude,  since  no  part  of  the  opening 
ever  appears  above  the  horizon.  The 
diameter  of  this  open- 

subtends 


"FROM    AN    EUUCATIONAL    STANDPOINT  /*  "  rHE   ATWOOL)   CELESTIAL 

SPHERE  WILL  UNDOUBTEDLY  PROVE  OF  ^  THE    GREATEST    VALUE" 

"The  sphiTf  is  fifteen  feel  in  diami'ter  and  is,  Loiiilrui-ti  J  ul  viry  light  galvanized  iron." 


L.\    VERNE   W.  NOYES  AND   AN   EXTERIOR   VIEW   OF  THE  CELESTIAL  MTIERE 


of  83°  40'  on  the  spherical  shell,  or  twice 
41°  50',  the  latitude  of  Chicago. 

The  sphere  is  fifteen  feet  in  diameter 
and  is  constructed  of  very  light  galvan- 
ized iron  one-sixty-fourth  of  an  inch 
thick,  which  has  been  pressed  to  the 
proper  curvature,  and  soldered  to  the 
equatorial  ring  and  to  a  much  smaller 
ring  about  the  entrance  to  the  sphere. 
Its  total  weight,  exclusive  of  the  wooden 
platform  inside,  is  a  little  over  five  hun- 
dred pounds.  This  weight  is  carried  by 
a  two  and  one-half  inch  tube  attached  to 
the  outside  of  the  sphere  along  the  line 
of  the  equator  and  resting  upon  three 
wheels,  two  of  which  are  under  the 
lower  side  of  the  sphere,  while  the  other 


is  just  above  the  entrance  door.  The 
greater  portion  of  the  weight  is  carried 
by  the  two  lower  wheels,  the  upper  one 
being  designed  to  resist  a  certain  thrust 
due  to  the  inclined  position  of  the 
sphere. 

As  this  sphere  was  constructed  for 
observers  at  Chicago,  who  are  located 
on  the  surface  of  the  earth  at  North 
Latitude  41°  50',  it  would  not,  of  course, 
give  an  accurate  representation  of  the 
firmament  to  observers  in  other  latitudes. 
Similar  spheres  constructed  for  other 
latitudes  north  or  south  would  be  placed 
at  other  angles  and  would  represent 
other  constellations. 

For  example,  a  Celestial  Sphere  for 
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steel  struc- 


Ruenos  Aires  would  be  constructed  to 
represent  the  southern  heavens  and 
would  be  so  placed  that  the  observer 
would  enter  from  the  North  Polar 
Region.  He  would  see  the  southern  con- 
stellations, which  are  not  visible  at  Chi- 
cago, but,  on  the  other  hand,  would  fail 
to  see  any  of  the  constellations  about  the 
North  Pole,  which  are  visible  from  Chi- 
cago latitude. 

The  rotation  of  the  two  wheels  on  the 
under  side  of  the  sphere,  which  are  pro- 
pelled by  means  of  a  small  electric 
motor,  attached  to  the 
ture  supporting  the 
sphere,  causes  the 
spherical  shell  in  turn 
to  rotate.  This  motor 
also  supplies  the  light 
for  illuminating  the 
interior  of  the 
sphere,  the  power 
being  controlled 
from  within.  The 
electric  light  neces- 
sary for  represent- 
ing the  sun  is  re- 
ceived at  the  North 
Pole  at  a  rotary  con- 
tact, and  carried  by  an 
insulated  wire  to  the 
ecliptic,  about  which 
there  is  a  wire  on  the 
inside  of  the  sphere. 
.  The  fixed  stars  are 
shown  by  tiny  perfora- 
tions in  the  surface  of 
the  spherical  shell,  these 
perforations  being  of  dif- 
ferent sizes  according  tc 
of  the  stars  which  they 


An  Interior  View  of  the  Celestial 

Sphere 

"They  arc   miniature  stars,    but  thev  are 

correctly  placed  in  a  perfect  representation 

of  tfie  firmament." 


1  the  magnitude 
represent.  The 
size  and  location  of  each  star  were  deter- 
mined by  an  instrument  especially  con- 
structed for  this  purpose.  Even  the 
shifting  positions  of  the  planets,  Jupiter, 
Venus,  Mars,  and  Saturn,  among  the 
constellations  have  been  provided  for :  a 
number  of  openings  representing  the 
different    positions    of    each    of    these 


planets  at  different  times  of  the  year, 
serve  this  purpose.  When  not  in  use 
these  extra  openings  are  very  readily 
covered. 

The  sun  is  represented  by  a  small 
electric  light,  to  give  it  greater  brilliancy 
than  that  possessed  by  the  other  heav- 
enly bodies.  The  moon  is  represented 
by  a  similar  light  enclosed  in  a  circular 
box,  and  by  means  of  an  ingenious  de- 
vice its  different  phases  can  be  shown. 
The  box  enclosing  the  light  is  provided 
with  a  slot  into  which  opaque  disks  may 
be  inserted  to  cover  portions  of  the 
moon's  face,  so  that  it  can  be 
exhibited  at  full,  three-quar- 
ters, one-quarter,  etc.,  as 
desired.  The  lights 
representing  the  sun 
and  moon  are  mov- 
able so  that  these 
jodies  may  always 
be  kept  in  their  ap- 
propriate places. 

From    an    educa- 
tional standpoint  the 
A  t  w  o  o  d    Celestial 
Sphere   undoubtedly 
will    prove    of    the 
greatest    value. 
There   is   now   no 
reason    why    any- 
one, including  the 
younger    school 
children,    can    not 
become  familiar  with  the 
chief  constellations,  their 
apparent  movements^  the 
brighter    stars,    and    the 
real  and  apparent  movements  of  the  sun, 
moon,  and  planets. 

It  is  the  purpose  of  the  Chicago 
Academy  of  Sciences  to  employ  a  special 
attendant  who  will  be  trained  to  take 
visitors  into  the  sphere  and  during  the 
demonstration  to  give  a  brief  lecture  on 
the  stars  and  other  heavenly  bodies 
shown,  thus  augmenting  the  educational 
value  of  the  man-made  firmament. 


a  c 
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RAILWAY    CONQUERS    ALPS 


THE  Lotschberg  Railway,  a  great 
work  which  has  been  carried  on 
during  the  past  six  years  at  the  cost 
of  twenty  million  dollars  and  of  many 
human  lives,  is  Hearing  completion  in 
the  heart  of  the  Alps. 

It  is  probable  that  the  building  of 
the  Bernese  Alps  Railway  (the  official 
name)  was  one  of  the  most  difficult 
railway  engineering  feats  ever  under- 
taken. Not  only  was  it  necessary  to 
pierce  a  tunnel  through  the  immense 
massif  of  the  great  Bernese  Alps 
Range,  but  the  line  on  either  side  of 
this  "nine-mile  tunnel  had  to  be  carried 
through  wild,  precipitous  country 
where  the  laying  of  a  railway  track 
was  accompanied  by  almost  insuper- 
able difficulties  and  many  dangers. 
Material  had  to  be  conveyed  into  re- 
mote valleys  where  the  only  means  of 
progress  was  by  means  of  a  mule-path, 
and  thousands  of  workmen  had  'to  be 
accommodated  for  the  space  of  years 
in  country  hitherto  almost  uninhabited. 

The  new  line  starts  at  Spiez,  on  the 
beautiful  Lake  of  Thun,  and  proceeds 
via  Frutigen  to  Kandersteg,   where  the 


avoided.  The  main  object  of  the  line 
is,  in  fact,  to  afford  a  short  cut  to  the 
Simplon,  which  has  suffered  hitherto 
owing  to  its  remote  situation. 


BlETSCHTAL  BRIDGE    ON    THE    NEW    LOTSCHBERG    LiNE 

northern  portal  of  the  great  tunnel  is 
situated.  Its  advantages  are  many. 
From  certain  places  a  saving  of  three 
or  even  four  hours  will  be  effected  on 
the  journey  to  Italy,  with  a  corre- 
sponding reduction  in  the  fare.  Trav- 
elers via  Delle  or  Basle  will  .effect  a 
saving  of  more  than  an  hour,  as  the 
long  detour,  formerly  necessary  in 
order   to   reach    the   Simplon,   will   be 


Viaducts  on  the  Lotschberg  Railway 

From  a  scenic  point  of  view  the  Ber- 
nese Alps  Railway— or  Lotschberg,  to 
use  the  name  by  which  it  is  more  gen- 
erally known — is  one  of  the  finest  even 
in  Switzerland.  For  some  distance  it 
follows  the  southern  shore  of  the  Lake 
of  Thun,  with  its  wealth  of  color,  and 
commands  a  wonderful  panorama  of 
the  Bernese  Alps  from  the  Jungfrau  to 
the  Schreckhorn.  Leaving  the  Lake  of 
Spiez,  it  traverses  the  charming  Fruti- 
gen and  Kandersteg  Valleys,  with  their 
waterfalls  and  brown  wooden  chalets, 
and  after  passing  through  the  great 
tunnel  emerges  in  the  wildly  pictur- 
esque -  Lotschen  Valley,  whose  steep, 
pine-clad  slopes  and  rushing  torrents 
form  a  striking  contrast  to  the  scenery 
on  the  other  side  of  the  tunnel. 


776 


TECHNICAL    WORLD   MAGAZINE 


777 


A  re  you  satisfied  on  pay  day? 
When  your  pay  envelope  is 
handed  you  do  you  feel  there's 
more  than  enough  there  to 
make  both  ends  meet?  In 
other  words,  does  your  salary 
grow  with  your  needs  ^ 


k  /T\f\f    ..?,    .A  /\   f%/f. 


Does  Your  Salary 
Grow  With  Your  Needs 


Do   you    want   to    earn    more 
a  better  position  ?     You  CAN. 


?     You  CAN.     Do    you    want   to 
Do  you  want  to  follow  some  line 
of    work    that    really    appeals   to    you  ?        You    CAN.        In    your    own    home 
and    spare    time    do    you    want    to    acquire    the   training  that   will   make   all  thi 
possible  ?     You  CAN. 


The  thing  for  you  to  do  to  learn  how  you 
can,  is  to  mark  the  attached  coupon  and 
mail  it  today  to  the  International  Corre- 
spondence Schools.  Without  charging  you 
a  penny  or  placing  you  under  any  obliga- 
tion the  I.  C.  S.  will  explain  just  how  you 
can  become  proficient  in  some  chosen, 
well-paid  occupation. 

Thousands  of  other  ambitious  men  have 
won  success  through  I.  C.  S.  help.  Salary 
increases  due  to  I.  C.  S.  help  are 
voluntarily  reported  at  the  rate  of  over 
400  a  month.  The  I.  C.  S.  didn't 
care  where  these  men  lived,  what 
they  did,  what  they  earned,  what 
little  schooling,  cash,  or  spare 
.^^  time  they  had — so  long  as  they 
Twenty-  ^^k  could  read  and  write,  and 
one  years  "^^  ^^^^  ambitious,  the 
of  unparal- 
leled success  in 
raising  salaries 
prove';  the  ability  of 
the  I.  C.  S.  to  make 
YOUR  salary  outgrow  your 
needs.  The  first  step  is  YOURS 
— mark  and  mail  the  coupon  now. 


C.  S.  way  was 
open — just  as  it  is 
open  to  you. 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS'  "* 

Box    1016.    SCKANTON.  I'A. 

Explain,  without  further  obligation  on  my  part,  bow 
I  can  imaiify  for  the  position  bcfor*^  which  I  mark  X. 


Salesman  ship 
Electrical  Ensrlneer 
Elec.  Llehtlns  Supt. 

Elcotrlc  Car  Rnnaln? 
Electric  Wlreman 
Telephone  Expert 
Architect 

Buildln^Contractor 
Archilertural  DraflHinaa 
Struetural  Engtoper 
Canrr«-(f>   Con^trurtion 
Median.  Ensrloeer 
Her-hanlcal  Dntftsman 
Refrlgt^ration  bn^laeer 

Civil  En^neer 
Surveyor 

Aline  Sapprint«ndpDt 
Metal  Mining 

Locomitllvp  Fire  man  AEn?. 
Statlonaryi^nfirineer 
Textile  Haniirnetariag 
Gas  Enelues 


Civil  Service 

Rallnny  MuU  Clerk 
Itookkeepingr 
Stcnoerapby&Tvppwrltlng 
WirKiow  Trinimiue 
Show  Carti  Writiiiff 
Lcltcrlnp  &  ^igu  ralntiu? 
Advert  islnff 
Commprrial  IllastrRlIne 
IndustrlalDesig^ning 
Commercial  Law 
Antomohile  RuDDini; 
Teacher 

Ktiellnli  Branchea 
fliiod  Enirllsh  forEveryOne 
Apriciiltiire 
I'oultry  Fanning 
riumbine  A  Hteam  Fittloff 
Nbcpt  Metal  ^Yorker 
Navigatloa  Spanlsb 

Lanfrria^et  FreDrh 

Cbembt  Germao 


Present  Occupation- 


Htreet  and  No.. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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MEN'S  12  SIZE  THIN  MODEL  WATCH,  17  JEWELS,  ADJUSTED,^ 

ELGIN.  WALTHAM.    <•!    HAMPDEN    movement.     WurrantiHl 
mate.     Finest   K"U1  strata    case,     guaranteed    25 
jx-ars:   nrtistioallv  engraved,  enpine  turned    plain 
polished  or  vour  nn'nonrnm  oiikTavcd  l*REE       Einhty  per  ^ 
cent  of  nil  m.-n'a  watrhes  sold  today  are  these  iitat  open  ^ 
face  Thin   Models.     At  oar   Special   Sale  nrife  of  J1S.H5, 
with  monoKfam  enpravcd  free,  this  watch  has  no  "run- 
ninir  mate"  in  the  world.       Si  nt  all  rharjres  prepaid  on  I 

3b   DAYS    FREE  TRIALJ 


THEN  $2. DO  A  MONTH  lltJ^-'.T 


ytisfQCtory.  1 


nou3    i  oftis  "I't 
L  p(iro  whit©  dim 


These  Diamond  RInes  are  the    fni 

inn"  0-pron<r  Ilk  aoliil  jmUl  mfiintirufs.  F 
KEDIT  TEKMS:  On.'-tifth  duwn.  balan. 
imunta  pavablo  monthlv.  Sent  t'rfpaid  -- 
V.     rortainiriK   over  2.000    illuBtratlona 

/  ,.|.-      It  I. -lU  all  .ih.-ij'  oi.r  caay  credit  plan.     .__  .  .-^ 

LOFTIS  BROS.  &  CO.,  Diamond  Merchants7 

Dept.  B959  100  to  108  N.   State  St.,  CHICAGO.  ILL, 

Uranch  Stores:    rittsburtjh.  Pa.,  and  St.  Louis,  Mo. 


rtec' 

.„ nonds. 

„    „...ded    into  tittht  equal 
nrprovnl.  W  rito  for  free  Cat3 

f  Di.nmonda.  Hatch. 
Ixcal    Reji 


Guaranteed  25  Years 


16,  18,  20,  23,  27,  28  and  35  footers  at  proportionate  prices, 

including  Familv  Laanches,    Speed    Boats,    Auto   Boats  (ind  Iluntinp 

Oaliin  Cruiser-^.    Wo  nr-^  the  world's  larqest  Power  Boat  Manufneturers. 

A  NKW  PROPOSITION  TO  DEMONSTRATING  ACENTS 

Sixtv-four  diflerent  mo'loU  in  all  sizes  rendv  to  r-hii'.  equipped  with  the 
mplost  motors  niiulo:  etiirt  without  erankinR;  only  three  moving  [)nris; 

ten-venr-olil  child  eiiu  run  them.      Boats  and  encinoH  fully  pimrnnteed. 

r»  60(1  Biiti-^tied  owners.    Writ*^  ♦nday  for  larpe  Free  lllusfnitcil  OatnloK. 
DETROIT  ROAT  CO..    1109  .fefferson  Ave..    I>I:T1U>IT,  MICH. 


3  CUSTOM  SHIRTS  FOR  $S.OO 


I  make  shirts  t)\at  fit  you.  because  I  make  your  shirts  from  your  roeas- 

ureincn.s  ami  guarantee  to  take  Iheiii  back  if  they   -o   not    satisfy   you. 

I  send  you  100  samples  to  select  from 

I  Bend  vou  measurement  blank  with  rules.  I  aend  you  the  finished  shirts  ex- 
pres"  prepaid.  No  rea  y-made  tl.i-a  in  my  sh-.n.  tit  faciho.->  tor  qui:  k  de- 
livery of  the  hiehesl  grade  of  cuslom  wor;-.  Wr-trtforrnvsamDleB.  (Higheiv 
priced  fabrica,  too.)  Summer  samples  now  ready.     No  agents. 

CLARENCE  E.  HEAD  (Master  of  Shirtcraft) 
120  University  Ave..  Ithaca.  N.  Y. 


Desk,  Typewriter 
and  Outfit  FREE 


I  Need  100  Men 


No  mallei  where  you  liv<^-learn  my  successtul  business 
make  money  with  me— no  ejtpenence  needed  -wnte  atonce-- 
W.  M.  Ostrander.  Dept.  H,        H  West  3  Ut  Street.  New  York 


Help  Yourself  to 
.  a  Higher  Salary 


Learn  Paragon  Shorthand  at  home.  The 
demand  for  young  men  and  young  wornen 
Btenographers  is  tremendous— salarits  big- 
advancement  certain. 

Paragon    Shorthand 

"7  Easy  Lessons f  Learned  in  7  Days'* 

is  not  a  fad  system  but  positively  the  ^  hortest,  quickest,  roost- 
easily- writ  ten,  most-easily-read  shorthand  ever  invented.  It  is 
used  and  highly  recommended  by  prominent  court  reporters, 
private  secretaries  to  big  men.  and  high-priced  stenographers 
throughout  the  world.  ,.,  „  j .       ,„ 

A  Wisconsin  High  School  principal  ]ust  wrote:     I  a^  coropelled  tointro- 
Auzt,  Paragon  in  our  Hish  School   as  the     tudcnta  dcro^and  it.    1  predn-t   | 
that  iDside  of  ten  years  it  will  be  the  Vnn^raal  eystem. 

Step  into  your  future  now.     Paragon  is  so  simple  you  pan  Knrn 

tt  in  your  own  home,  witli  a  little  sp^ure  time  study,  in  a^^'*^*^,!*-       Tht' 

cost  is  80sinf.n  you  will  be  surprised.    Send  for  my  free  bt^^k     ^"O'"^; 

I  hand  in  7 Days."     It  pri^vesthe  suprciuary  of  Paragon  and  tells  lUl 

abiiiit  the  success  of  Paragon  wriicrs  in  the  cnipl->y  r-l  GoverDments 

and  Big  Business.      Heed  that  inclination.     »  rite  me. 

A.  Lichtenlag.  President       ^.,^^ 

'  --*•//    PARAGON    SHORTHAND    INSTITUTE 

^^//      1421  Camp  Street  New  Orleans,  Lc 

I  //  i'  yoii  are  a  slenographernow.  let  me  prove  how  '  /^f"' 

^'11  will  give  you  grctcr  speed  -po:,itiv©  accuracy- -ana  latyer 

M  IL^  opportuniti 


A  Constant  Water  Supply 

For  all   purposc-s   is  easily   sc-curud   by   installing  a 

RIFE  RAM 

Operates  by  running  water;  cost  is  low.     Used  either 
with  Open  or  Fncuniatic  Tank. 

SIMPLE,  DURABLE,  ECONOMICAL,  EFFICIENT 

Th.-  RIFE  RAM  operates  with  any  fall  from  3  ft,  to  50  ft., 
and  will  pump  water  to  a  height  3  to  25  tim.-s  the  fall,  it 
you  have  a  flow  of  3  or  more  eallons  per  min- 
ute from  a  sprine.  artesian  well.. brook  or  river. 
If  you  haven't  these  conditions,  we  can  supply 
the  best  gasolene-ensine  pumping  system, 
ite  for  our  free  Catalogue   and  information. 

RIFE   ENGINE   COMPANr 

2114  Trinity  Bldg.,  New  York  Cily 


Sell  Your  Services  to  the  Highest  Bidder 

We  need  high  class  solicitors  and  salesmen  to  represent  a 

high  class  magazine. 

GOOD    PAY-AGREEABLE    WORK 

Write  to-dov  for  full  particulars 

Technical  World  Maaazlne,  Chicago 


OSTER  BULLDOG 

Pipe-Threading  Tools 

simple,  durable  and  easy  to 
operate.  The  result  of 
twenty  years  of  careful  study 
and  experience  in  the  design- 
ing of  pipe-threading  too  z 
forall  purposes.  HandTooU 
for  Plumbers.  Electrical  Con- 
tractors, Engineers.  Farm- 
ers—belt and  motor-driven 
Power  Machines  for  the  shop. 
Our  Catalog   describes  each 

tool  in  detail 
\with  lllustra- 
'tions.      If  you  use  pipe-threading  tools 

yuu  ought  to  have  It.      Yours  free  by 

return  mail. 

THE  OSTER  MFG.  CO 
1963  East  Gist  St.         Cleveland.  Ohio 


Write 

for 

Catalog 
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COLITIS 

CUFFS  AND  BOSOMS 


DO  IT  NOW 

Send  for  free  sample  Linene  Collar;  or 
better  still,  get  a  box  of  10  for  25  cents 
at  the  store,  or  send  us  30  cents  in  U.  S. 
stamps  to  cover  expense  of  mailing  you 
a  box.     Parcel  Post  stamps  preferred. 

State  size  and  style 

That's  the  way  to  find  out  how  comfortable 
and  convenient  Linene  Collars  really  are. 

Beautiful  Catalogue  Free 

REVERSIBLE  COLLAR   COMPANY 

Department  W.  Boston,  Mass. 


RAPHAEL  TASSO  RUBENS .  ANCELD 


HESS^LOCKER 

The  Only  Modern,Sanitary 
STEEL  Medicine  Cabinet 


m.- 


^ 


v 


.5' 


J 

(■(•csyed  Steel 
iue  Cabinet 


orlocker  finished  in  .sn"\v-\vhite.  baked 
everlasting  enatnel,  inside  and  out. 
FJeautiful  beveled  mirror  door.  Nickel 
plate  brass  trimmings.     Steel  or  glass 

shelves. 

Costs  Less  Than  ^^ood 

Never  warps,  shrinks,  nor  swells. 
Dust  and  vermin  proof,  easily  cleaned. 

Should  Be  In  Every  Bath  Room 

Four  style.s— four  sizes.  To  recess  in 
wall  or  to  hang  outside.  Send  forillus- 
trated  circular.  ^ 

HESS,  91 1  L  Tacoma  BIdg.,  Chicago 

Makers  cf  Steel  Furnaces.  Free  Booklet' 


For  all 
Purposes 


The  High  Powered.  Light  Weight  Cush- 

man  E.igine  measures  out  just  enough 

gasoline  to  do  tlie  work  required. 

Advanced  4    cycle    type.     Weight 

under  2C1Ib5.   4  h.  p.  rating  but 

actually  develops  over  5  h.  p. 

Automatic  Tiinonu  GovtRNOR  with 
Kick  Grade  Schebler  CiSDURaoa 

Easy  speed  chanijes.  special 

'  friction  clutch  pulley.     Also 

new  6-8  and    20  h.  p.    hith 

efficiency    engines   for  heavy 

work.     Now  rcndy.     Free  book 

describes  all.    Write  for  it, 

CUSHMAN  MOTOR  WORKS,  2069  N.  St.,  Uncoln,  Neb. 


I  Corns  of  19131 

I     Call  for  Modern  Treatment     1 

=  It  is  time  to  stop   the    old-time   treat-  = 

M  ments,  "such  as  mother  used  to   know."  = 

g  Modern  chemistry  has  found  out  how  to  M 

M  terminate  a  corn.  = 

g  Apply  a  little  Blue-jay  plaster,  and  the  g 

g  pain  stops  instantly.  = 

=  Then    a    wonderful    wax  —  the    B  &  B  g 

g  wax  —  gently  undermines  the  corn.     In  48  g 

^  hours  the  whole  corn   loosens  and  comes  = 

^  out,  without  any  pain  or  soreness.  g 

=  This  way  is  so  gentle,  so  final,  so  effi-  = 

^  cient  that   nothing   else   is   ever   used    by  g 

g  folks  who  know  this  way.  g 

=  Every  month  a  million  corns  are  now  g 

g  removed  by  Blue-jay.  g 

=  Don't  pamper  corns  —  pare  them,  daub  g 

g  them  or  protect  them.  g 

g  The  1913  way  is   Blue-jay.    And    that  H 

=  ends  the  corn.  = 


D 


A  in  the  picture  is  the  soft  B  &  B  wax.     It 

loosens  the  corn. 
B  stops  the  pain  and  keeps  the  wax  from 

spreading. 
C  wraps  around  the  toe.    It  is  narrowed  to 

be  comfortable. 
D  Is  rubber  adhesive  to  fasten  the  plaster  on. 

Blue=jay 
Corn  Plasters 

Sold  by  Druggists— 1 5c  and  25c  per  package 

Sample  Mailed  Free.   Also  Blue-jay  Bunion  Plasters 

Bauer  &  Black,  Chicago  and  New  York 

Makers  of  Surgical  Dressings,  etc. 

iiiiiiiiiiiiiiiii 
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EVERYTHING  BUT  THE  SHIPS 


{l  on  1 1 II  Hi- J  from  pane  bi'J) 


i.s  fallin.o:  down  on  his  job.  Isn't  it  lime 
for  Uncle  Sam  to  take  a  crack  at  a  new- 
craft,  and  save  his  Marine  from  total 
extinction? 

W'onld  "free  ships"  lielp  to  build  uji 
a  Merchant  Marine? 

By  "free  ships"  two  thint^s  are  meant: 

(1)  Freedom  to  buy  ships  in  the  cheap- 
est market  and  bring-  them  in  and  put 
them  under  the  United  States  flag;  and 

(2)  admitting  foreign-built  ships  to 
coastal  and  la'ke  trade.  Both  are  now 
prohibited  by  the  American  Navigation 
Laws. 

As  an  experiment  to  see  if  sliijis 
bought  in  cheap  markets  would  be 
brought  in  under  the  United  States  flag. 
Congress  a  year  ago  relaxed  to  the  ex- 
tent of  permitting  foreign-built  ships 
under  certain  conditions  to  come  in  under 
the  United  States  flag  for  foreign  com- 
merce. At  date  of  writing,  not  a  single 
craft  has  taken  advantage  of  the  permis- 
sion.    Why  not? 

(1)  Because  it  costs  twice  as  much  to 
operate  under  the  Uniteil  States  flag  as 
under  a  foreign  flag. 

(2)  Because  the  foreign  conferences 
already  monopolize  every  pool  of  the  sea 
and  employ  "fightmg  lines"  to  run  an 
independent  off. 

(3)  Because  the  foreign  lines  and 
railroads  already  monopolize  all  the  ter- 
minals of  America's  fifty  leading  ports, 
with  the  exception  of  some  four  or  si.x. 
A  ship  that  can't  get  in  to  landing,  or  is 
charged  extra  switching  rates  for  its 
cargo,  cannot  compete  against  a  line  with 
all  "facilities  for  cheap  loading. 

(4 )  Because,  while  foreign  nations  os- 
tensibly have  "free  ships"— subterrane- 
ously,  under  cover  of  insurance,  _  mail 
subsidy,  naval  grant,  bonus  on  building 
cost,  lower  rail  rates  to  home  ships- 
each  foreign  nation  discriminates  in 
favor  of  outbound  cargoes  gfoing  on  its- 
own  ships. 

As  to  permitting  -'foreign  ships"  to 
come  in  on  coastal  trade,  would  they 
build  up  an  American  Marine :  or  feed 
coastal  traffic  to  those  foreign  pools  with 
which  thev  are  allied? 

Looks  as  if  Uncle  Sam's  landlubber 
feet  were  snarled  hopelessly,  doesn't  it? 
Yet  other  nations  against  similar  odds 


have  built  up  powerful  marines  in  the 
la.st  twenty-five  years.  Each  has  done  it 
in  the  same  way.  Take  England,  Ger- 
many, Japan,  as  examjiles  of  what  is 
possible.     How  did  they  do  it?     By  set- 


San  DiF.Go  Harbor 
San  Dioso  is  the'  first  port  of  call 
on  the  Pacific  Coast  of  tlic  United 
States  north  of   Panama.     It    fx- 
pocts  to  profit  greatly  through  the 

opening  of  the  canal. 

ting  themselves  tu  do  it. 
(Uncle  Sam's  policy  has 
been  laxsscz  fa  ire — let 
her  slide.) 

First:  They  took  marine  aft'airs  out 
of  politics  and'  put  them  in  the  hanils  of 
a  body  of  permanent  and  trained  ex- 
perts, with  autocratic  power  to  make, 
unmake,  or  change  rates  at  a  moment's 
notice.  In  England,  tliis  body  is  the 
Board  of  Trade. 

Second:  Terminals  are  state  con- 
trolled, charges  kept  to  a  minimum,  and 
piers  open  to  all  comers.  In  New  York, 
pier  rentals  run  from  eighty  thousand 
dollars  to  one  hundred  thousand  dollars 
a  year. 

Third:  Waterways  and  railways  are 
compelled  to  work  together,  instead  of 
fighting  each  other  to  the  death.  Canals 
feed  foreign  commerce.  In  the  United 
States,  railways  have  bought  up  and' 
smothered  eighty  million  dollars'  worth 
of  canals.  What  pulling  together  will  do 
is  evident  on  the  Great  Lakes.  What 
fighting  each  other  will  do  is  evident  on 
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Important   to 
the    Designer 

FRICTION  TRANSMISSION,  dis- 
placing toothed  gears  at  the  right 
point,  provides  unlimited  flexibility  of 
speed,  permits  quick  starts  and  sudden 
stops,  eliminates  noise  or  liability  of 
breakage  and  results  in  an  appreciable 
saving  of  power. 

Rockvvood  Paper  Frictions  are  the 
acknowledged  standard.  Made  ■  to  fit 
your  specifications. 

Our  booklet.  "Friction  Transniisgion."  elves 
data  and  formulae  invaluable  to  the  de- 
signer. Sent  Free  on  Rdiuest  to  those  who 
state  occupation  and  firm  connected  with. 

The  Rockwood  Mfg.  Co. 

1903  English  Avenue 
Indianapolis,  Ind.,  U.  S.  A. 


This  "RED  DEVIL"  Nipper  Will  Cut  Anything 

it's  our  No.   542  6^'    Drop  Forged  Steel.    Diagonal 
Side  Cutter  "RedDevil"  Quality 


This  plior  will  cut  the  touclieat  and  hardest  wire  made.  It 
requires  tlio  least  amount  of  pressure  of  any  plierof  its  size 
made.  \ou  never  used  a  more  practical  and  sotisfactory  tool 
than  this  is.  lour  local  hanhvure  man  has  it.  Ask  for  it. 
IIED  DF.yiL"  No.  542.  liut  if  you  can't  get  it  locally  send  us 
your  dealer  b  name  and  (5  cents  and  one  sample  only  will  be 
sent  you.    Post-paid. 

SMITH  &  HEMENWAY  CO.,  152  CHAMBERS  ST.,  NEW  YORK 

(The  largest  makers  of  glass  cutters  in  the  world). 


Efficient,  Durable 

Typewriter 


No  typewriter 
is  betterbullt 
than  tlie  $18 
BENNETT. 
Mode  In  the 
same  factory. 

by  the  same  men  who  build  EIIlott-FlPherBllIlnB  Machines,  eell- 
Ing  from  8l76  to  Jiooo.     Lvt-n  more  durable  than  the  musl  expen- 
sive machines,  because  so  simple.    Other  typewriters  have  1700  to 
3700  parts.  The  Bennett  only  250— hence  Its  818  price.  Thoroughly 
proven  In  practicability.    All    Important    Iniprovemeuts,    Does 
^^  A        J^^^^^^^^^^^  rapid,  neat  work.  Over26.000lDUBe. 
9*0       ^^HMBM^^k  ^''*^  widest    use  of  all  machines. 
t&U.S.^      ^^MJifHiTiJl^W^hfcaiisp '■pally  porlahK-.  Weighs  but 
.^^^^^^^BffinAnnwa^^^^^       a  i.'.'lha.    Readily  (■arried  in>rripor 
overcoat  corki.-t,   Idi-al  for 
travelinfr  meD.  prof  esslooal 
-lenanii  the  home.  Soldon 
I  "money-back-aiiless* 
satisQed-gDiranlj.'* 
Send  for  tatalog  today 

F.  D.  Bennett 
Typewriter  Co. 
868  ItroBd(fa7,  N.  Y^J 

Live  AoentB  Wanted 


Use  This  Camera 
10  Days  FREE 

Don't  send  us  a  penny;  merely  send  your 
name,  address  and  occupation  on  coupon  below, 
and  the  new  Naco  Folding  Pocket  Camera 
will  be  sent  to  you  by  Parcel  Post.  Try  this 
camera  for  ten  days,  see  how  splendidly  it 
works,  note  the  new  method  for  inserting  roll 
films,  no  thumb  holds.  Can  be  loaded  and 
unloaded  in  daylight — no  dark  room  necessary. 
The  Naco  is  equipped  with  the  famous 
Wollensak  "Victus"  shutter,  working  up  to 
1/100  of  a  second.  High  grade  Rapid  Sym- 
metrical lens.  This  is  an  ideal  Camera.  Takes 
post  card  size  picture,  3)^  x  53-2  in.  Use  it  for 
pleasure  or  profit;  take  pictures  for  making 
rnoney  or  for  fun  or  study.  It  is  a  great  pas- 
time and  a  liberal  education. 

If,  at  the  end  of  ten  days,  you  find  it's  just 
the  Camera  ynu  want,  send  us  $2.00  and  then 
$2.00  a  month  for  nine  months— 120. 00  in  all. 
If  you  do  not  want  it,  simply  return  the 
Camera  at  our  expense.     You  run  no  risk. 

This  is  the  Greatest  Camera 
Offer  Ever  Made  in  America 

This  celebrated  Naco  Folding  Camera  has 
never  sold  for  less  than  120.00  cash  anywhere 
in  the  world;  that's  the  standard  price.  This 
is  the  first  time  you  have  ever  had  the  oppor- 
tunity of  buying  this  high  grade  Camera  on  the 
easy-payment  plan. 

Special  Film  Offer  /'  coupon 

Vuti  will  neeii  one  or  more  rolls  of  films  So         ^ 


try  oiit  this  camera,   and  u'c  are  malcine  a 


special  ofier:     Send  us  50c  and  we 
send  you  a  roll  of  films  that  will  take  6 
pictures.     After  you  have  taken   the       ,( 
pictures,  send  the  roll  to  us  and  we       Jr 
ill  develop  and  print  them  and       J^      Sendme  for  ten  days'  free  trial 


NATIONAL 

CAMERA    CO. 

909   Lucas   Ave. 

ST.  LOUIS.  MO. 


send  them  to  you  without  any 

additional   charge.     Fill   out       _ 

This  Coupon  Today  and  try       JT      first   payment,    and    then   f2. 00  per 


Naco  Camera.     If  I  am  satisfied 
th  it.   I   will  send  you  |3.00  as 


the  wonderlul  Naco  for  10 
days  free.    We  will  send        ^' 
it  to  you  prepa  id.  You        ^ 


month  for  nine  months.     If  I  do  not 
ish  to  keep  the  camera.  I  will  return  it 
iihin  ten  days  at  your 


t.ike  no  risk  at  all. 

NATIONAL  CAMERA  ./' 

COMPANY.      / 
909  Lucas  Ave.,  /       """«■■ 
St.  Louis,  .' 

Mo.   V 


.#        (I  enclose  50c  lor  your  special  film  offer.) 


,.J 


Occupation  . 
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29^lnTwoDays 

is  what  Mr.  Ewnld  of  Illinois  made 

with  our   Diamond  Post  Card 

Oun.    Tnkcfl    3    Bi:'-L>    I'hoto   I*o9t 

k  fiirMw  on  I'nper  Jrr«vf,  nlnoHut- 

'  toTi  rhotoslinlslu'diii  '  j  iiiinutf, 

'  without   Plates  or  Films.    No 

oiuivu.'*.'-ln(f .  lOxpcrii'nco  unneccs- 

Riirv.    8g  profit  on  overy  dim*. 

■■/  atynrjid  tIC.iiO  flrnt  utt^rnovii."  eoyv 

Mr«.  lt..|H„M..n..r  Went  VlrKintu 

Mr.  A.  Unrk.'of  Conti.  siivb,     IcimredttB 

ir.'.lni'f  Ht'tiilnrrrii.irla.  tlrcu  urBM.-nt /■>«■«». 

International  Metal  &  Ferrotype  Company, 

Dcpt.  Hi.i  No.  i.'-'.l.  W.  l-'th  St..  Chlcafto.  llUpolM. 


RIDER  AGENTS  WANTED 

io  each  town  to  ri'Iean'i  exhibit  sample  "ji.^  ni'-lr-l.     /(  -  :.v 

$10  to  $27 

"      .f   1  ires 


Ciiaraiiticil  I'.USMoilils   . 

with  Cn,i:.t(.r-lirJkrs  .uid  Pmicturt;- ri 

ALL  Ol'IlKST  MAKES «P  *    ••'  «»'^ 

IfOO  Second-Hand  Wheels 

<;r,at  Factory  Oloarlner  Snlo.  <»•'  ••»  vO 
We  5h/p  on  Approval  inf/imit   a   cmt 

.'';';  V "i i'*;  *0  Days'  Freo  Trial 

riOCC  ooastor-l)rake  nlii'fin,   1t"1'^.  »"'' 
BI'Y  till  you  Bit  our  calalocuc  and  offer,     '^'^i'  "iT"- __ 

WK.VD  CYCLE  CO.       Uept.  w«9.     CHICAGO 

THE  CLIPPER 

There  are  three  things  that  deBtroy 
your  lawns  — Diindelions,  Hack  Plan- 
tfiin.  and  Crab  Grass.  In  one  season 
the  Clipper  will  drive  them  all  out. 

Your  dealer  should  have  them  — if 
he  has  ni>t.  drop  us  a  line  and  wo  "ill 
Bend  cirL-ulara  and  prices. 

CLIPPER  LAWN  MOWER  CO. 

Box    15     Dixon,  111. 


CONTRACTOR  AGENTS 


^\■.^ntcd  to  use  and 
help  sell  the 

Monarch 

Concrete 
MIXERS 

F.  L.  Dykema.  Mgr. 


My  oRer  gives  you 
a  big  capicitv, 
automatic  feed, 
level  drum  mixer  at 
a  low  price  and  a 
chance  to  make 
money  \\itliout  g^iv- 
ing  your  time. 

Grand  Rapids,  Mich. 
787  Shepard  Bldg. 


Make  $20  a  Day 

'^  with  oar  wonderful  Champion 
Picture  Machine.  Taken,  develops 
finishes  photo  in  half  minute:  300 
an  hour.  No  dark  room.  Experi- 
ence unnecessary.  Photo  Post 
Cards  and  Buttons  all  the  rage  I 
Yoa  coin  money  anywhere.  Small  In* 
vestment:  blRproflts,  Bo  yonrownbosa. 
Write  for  Free  Bin.k.  Testimonials,  ete. 
AMERICAN  MINUTE  PHOTO  CO. 
U  Oe-iep  Ave..  Dept.  1  '  ^  Chicago.  111. 


GET  YOUR  SHARE 

Large  pro6i3 — easiest — fastest — biggest 
seller  on  the  market  today.  National 
Self-Healing  Gasoline  Iron  sells  every- 
where— town  or  country.  Joid  our 
force  of  enthusiastic  agents  now.  No 
time  to  lose.  Complete  demonstrating 
outfit  S4. 50.  Write  for  tbc  facts. 
National  Stamplng&Electric  Works 
429  S.  Clloton  Street,  Chicago.  Illinois 


Un  the  Great  Lakes  i.^ 


\c  three  times  greater  than  that   T  j 
Suez.    On  the  Mississippi,  except  ^^ 


(jRAY  MOTORS  FOR  BOATS 


Largest  BailderB  of 
2-cycle  Motor*  in  the 
World.  Over  1000 
responsible  dealers. 

Guaranteed  by  a  big  reeponBi 

for   big  catalog— (e/M    and   a 

these  high  gr^de  tnotors  and 

GRAY  MOTOR  COoTSOi  Gr»y  Molor  ' 


H.R  with  Complete  $ 
Outfit  rea<tyto  install 

ALSO    IJiiTO  36  riR 


h 


,       55 

Bible  concern.    Write  I  j 

ahowa   you  all   about!  I    [)UUQ  Up 

id  how  they  are  made.  I  I                        '■ 

Bldg..    D.trolt,  MIch.J  |    CEH  00111 


the  Mississippi, 
a  traffic 
cm  the 

for  rittsburs'li  hari.;;es  and  Kansas  Cit)-,  • 
St.  Louis,  and  Memphis  civic  projects, 
is  a  traffic  all  but  dead.  A  pretty  com- 
ment on  industrial  cooperation,  do  you 
not  think  so? 

Fourth:  Next,  these  foreign  govern- 
ments make  a  national  business  of  get- 
ting the  boy  into  the  Marine.  He  is 
trained  in  it  as  he  is  trained  to  profes- 
sions in  our  high  .schools.  Then,  to  keep 
him  loyal,  a  ca])  with  a  gold  band  is 
stuck  on  his  head.  As  long  as  he  wears 
that  cap,  he  draws  a  naval  retaining  fee. 
In  England,  the  total  of  naval  retainers 
is  a  mere  fraction  of  what  the  United 
States  yearly  spends  on  surveys  for 
things  never  done,  and  national  commis- 
sions that  have  a  merry  time  as  they  go 
junketing  champagne. 

Fifth:  Lastly,  while  the  foreign  na- 
tions seem  to  have  "free  ships",  the  ad- 
miralty will  not  permit  the  sale  of  any 
ship  drawing  naval  or  mail  bounties,  and 
will  not  grant  subsidies  to  any  ship  built 
in  a  foreign  yard.  Likewise,  insurance, 
as  a  matter  of  course,  always  favors  the 
home-built  ships. 

What  Japan  has  done  in  ten  vears, 
Germany  in  twenty-five,  and  England  in 
fifty.  Uncle  Sam  can  surely  accomplish 
in  the  next  century.  The  point  is — for  a 
century,  L^ncle  Sam  'las  paid  not  the 
slightest  attention  of  any  kind  whatever 
to'Marine  matters.  That  a  revival  is  at 
hand — one  can  scarcely  doubt.  For 
vears,  it  has  been  imoossible  to  get  a 
quorum  in  the  House  on  a  Marine  vote. 
Uncle  Sam  is  hardly  going  to  make  a 
present  of  a  four  hundred  million  dollar 
canal  to  the  whole  world.  Neither  islie 
going  to  continue  indefinitely  paying 
"tribute  to  the  Romans"— yearly  tribute 
in  gold  on  freight  and  marine  insurance 
equal  to  the  entire  gold  production  of 
the  world.  He  will  eventually  tire  of  this 
drain  on  his  exchequer. 

The  upbuilding  process  means  more 
than  the  hasty  adoption  of  this,  that,  or 
the  other  remedy.  It  means  a  consecu- 
tive, continuous,  and  concentrated  policy 
put  in  force  by  a  body  of  experts  to 
an  American  Marine  for  Ameri- 
commerce. 
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NOW  $19.80-$2  A  MONTH 

Grontcst  rcfi  ri.ncu  work  on  electrical  subjects  ever 
published.  Most  exhaustive  electrical  cyclopedia  of 
modorn  times,  7  bigr  bouics  written  by  32  famous  ex- 
perts: 32U0  pages,  2600  illustrations,  full  pag^e  plates. 
dia[,'rams.  simple  explanations,  etc.,  with  hundreds  of 
valuable  facts  and  figures.  Bound  in  half  red  morocco, 
gold  stamped. 

Books  that  will  settle  every  electrical  problem  which  daily  con- 
fronts the  power  engineer  wfio  must  rely  on  his  pwa  experience. 
Now  at  the  lowest  price  ever  made.  ' 

Biff  men  in  the  electrical  field  everywhere  recognize  these  as  the 
standard  works  on  the  subject.  They  have  been  the  making  oi 
hundreds  of  successful  electrical  engineers. 

C||fpp£^Q  FREE  "^^  prove  to  you  what  these  books 
..^_— ^-.  will  do  for  you  riglit  in  your  own 
wi'[k  (.M-ry  d.n',  ^'■e  \mI1  trust  you  seven  days  before  you  spend 
one  penny.  We  willp.iy  the  express.  They  must  make  good  wilh 
ynu  or  we  take  them  baek  at  our  expense  without  question  or  annoy, 
anie.  On  receipt  of  coupon  below  we  ship  the  entire  set  to  you  at 
our  risk  for  absolutely  free  examination. 


Read  These  Subjects  Carefully 

Thi-itry,  t'alcLilatinn,  Di->ii|;:n  Qud  <'uiislriietioii  of  Gonprators  nn<l 
llol.nt  —  Fleet  rical  Mpii'tiirpnii'nt'H  —  Kh-ctiic  Wiring —  EliTlric 
Wt>l<linR — Tj-posof  flpnorators  and  .'Hot»r>*— Management  of  (Jeiicr- 
ators  and  Miitors — Storage  BadPries— Elf rtric  l.ifrhting — Altci-- 
nftlinp  furrpnt  Machinery — Station  Applianoes — Power  Stations 
-Pfuver  Transmission— fontral  Station  En^ineeriiiK  —  Eleclrir 
Railways,  includinpr  Sinirlt^Phase  —  Tho  Eloctrio  Telegraph- 
Telephone  Equipment,  Systems  and  Operation— Wireless  Tele- 
(,'raph  and  Tflf-hnno — Tfhuito(:rnph,  Tidegraphone,  etc..  etc. 


Free  $12.00  Consulting  Membership 

OurstaHof  32  electrical  exports  answer  every  question  you  want 
to  ask  on  electrical  subjects  absolutely  free  for  a  full  year  to  every 
holder  of  a  set  of  these  books.  Thisprivilege  has  nlways  cost  flJ  00 
and  men  tell  us  it  is  worth  twice  that  amount  in  settling  one  problem 
alone.  You  get  this  service  free  if  you 
buv  the  books  after  examination.  ^■^■^■••■B 

This  meansSlS.^Os^vedil  you  act  *  „«„_  ^^.tw^^^t 
now.  Read  the  coupon  carelu.ly.  ^  FREE  COUPON 
Then  fill  it  out  and  mail  toiby-        * 

TliehookswillreachyouproTrptly    /       Wortll  $15.20  tO  VOU 
—express    paid    by    us.      After     »  _         ,.-,«■. 

Seven   days  send   us   S:.oo;     #    American  Technical  Society: 

otherwise,  notify  us  for  their      /     Please  send  me  Cyclopedia  of  Ap« 
return.  *       plied  Electricity  forsevcn  days'  free 

Don't  wait.  Voutakeno  *  examination.  If  I  keep  the  books 
chances  whatever.  Itcosts  m  ^ju  send  J2. 00  within  seven  days  and 
nothing  to  inspect  and  /  jj  qO  a  month  until  |19,80  has  been 
you  are  nothing  out  it  .  pai'l.  when  S35  books  and  gl2  consulting 
you  do  nj)t  care  to  buy.  »  membership  will  be  mine.  Otherwise 
Mail  thfl  coupon  to-  f  ^^,,i[  notify  you  and  hold  books  subject  to 
<iay,  ^     yourorder.    Title  notto  passuntilfullypaid. 

*  T.  W.  7-13 

AMERICAN      / 

TECHNICAL  /    ^^^'^^ 

SOCIETY       /  . 

'  Address 

Chicago,     / 


U.S.A. 
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Quickly  and  easily  \ 
change  the  speed  to  ' 
fast  or  slow,  just  by 
shoving  the  shifter  pin 
backward  or  forward 
with  your  finger.  No 
complicated  adjust- 
ments— noneed  totake 
the  drill  from  the  work. 

With  scarcely  a  stop 
in  working,  you  can 
control  imme- 
diately the  cutting 
speed  of  the  drill 
point.  For  quick 
light  work 

"YANKEE" 

Plain  Hand  Drill 
No.  1445 


This  drill  ia  15  in.  long, 

weight  3>2  pountis.  Double 
speed.      Three- jaw  chuck    K*y*'  ? — i\ 

holds  round  shank  drills 
up  to  -b"  diameter.  Made 
also  with  two- jaw  chuck. 
Spindle  gears,  extra  strong 
cut  teeth.  Handle  holds 
magazine  for  drill  points 
and  attaches  to  frame  by 
milled  nut  —  cannot  work 
loose  or  split.  Three  posi- 
tions of  shifter — fast,  slow 
or    lockod  —  for   chantring  V 

drills.    Every  part  strongly  made  and  carofiill.\  I'ni-    y- 
ished  with  "YANKEE"  exactness  and  precision,    ■* 

"YANKEE"  Plain  Hand  Drill 

No.  1445 -Price  $3.00 

Your  Dealer  Can  Supply  You 

Write  for  "  'Yankee*  Tool  Book" — free — show- 
ing styles  of  Yankee  Ratchet,  Breast,  Hand  Drills 
and  other  "Yankee"  Tools. 

NORTH  BROS.  MFG.  CO..  Philadelphia 

"YANKEE"  TOOLS! 

%jake  Selle/i 'TUechania. 
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^r^k^    Wo  Havo  Paid  Thouaanda  of  Dollara 

^rCl^Y^^^O  Amatour  Sons  WHt«r«.     Vou  may  Ik'  lll>lf  to 

\p^^^^^A  jil^^^^^^^Send  lis  your  ixM-in.i  or  mt'Uuiii'H  for  only 
•rrMvo  ^^^^i/^W  •^^^ta^^_^Orlglniil  miuuro  dcftl  olVcr.  Aocont- 
miiMc.rul'li-li.  ^^^K*B  #  fT^^^       uiKo  K'oaruntwil  if  nvailat)lo 

rrv.fiu  If  »uc.-c»-(..i.  r.-t  *-«-^**^^^B  r^%^fc^  Publisher* 
DUODALC  CO..IDS5DuKdalo  Bldg.,  Washlnston,  D.  C^^^^^^B 


to  cherk  mental  caU-uUMoTis.    For  Genera!  Offlcoor 
Pen^cmal  D.^k.    Over  60.000 
in  use  — mostly  sold  tlini  rec-  j 

niniiey  rffundod  If  not  suMsfac- 
t4>ry  afu T  10  days  trial. 

Buy  from  your  stationer 

or  order  dlrocfc.  Agents  Wanted.,^ 

T.   Gancher.A.A.M.Co. 
119 "W.  Broadway,       New  York 


Motor  Boating  Without  Danger 

The  miiD  with  a  Itttldrlilfic  KeverHC  Gear  in  Ma 

bii  it  can  laut;h  at  tli.'  'iiiDK<[t^  "'at  thrtat^Ti  the  man  wlio 
ooutn.ls  hi9li«..tiiia"l.il  or  mias"  w;Ly.    Th«  "BiildriJge 
booster"  controls  his  boat  hkc'  an  automo- 
bile— stops,  rfverst's,  poes  ahead,  siniiily  by 
moTing  a  lever^<nciiic  doesn't  stop.  Sup'- 
rior  features  of  "Italdri.lge"  couslruction 
make  it  almost  wear-proof.  Fully  enclosed,    ii 
v^-^         If  not  at  your  dentcr's,  nend  now/or        J' 
"    "^  free  bouk  on  Bajevtotor  boating.       f^^ 

THEBAlDBDEEGEABCO^'^J^i^^^      " 
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VACUUM    PUMPS 

1  to  20  inches  vacuunri  also  used 
for  blowing  1  oz.  to  10  lbs.  pres- 
sure—for gas  furnaces,  blow- 
pipes, agitation  and 

VACUUM  CLEANING 

Blower  Cat.  No.  68— Vacuum  69 

LEIMAN  BROS.  "V^vo"."" 
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The  enormous  and  rapid  development 

of  Wyoming;  makes  it  safe  for  us  to  pay  b*  — 

"■^        the  hitrhestsavincrs  bank  interest  rate— 

'  because  legal  inU>rest  rate  In  Wyomins 

ils8V»tol2%.  OurBtrlngentbanklne  lawsslve 

VoQ  the  name  protection  you  eet  at  homo,  w  by 

be  content  with  3%  to  4%  when  we  will  pay  you 

I    ■Write  today  for  booklet,  also  how  to  set 

,  .   mininture   bank   FBEE.    Pioneer  Trust 

'and  SaTlnss  Bank,  13  Pioneer  Bldg..  BaBln,  W  yo. 


BRASS  BAND 

TiiHtriini«'ntH.  Drums,  I'nifornis.  and 

Supplies,  Write  foreatnlos.  44Sillustra- 
linns.  Free;  it  sives  information  for 
musicians  and  new  bands. 

LYON  &  HEALY 

World-.  I...ru..-1   ^U:~xr  House 

29-35  Adams  Street        Chicago 


ELECTRIC  LIGHT  PLANTS 


Complete  g.isoline  engine,  dynamo. 

Kj.ird  .and  storage  l.nttery  $-'40- 

Agents  wanted.     American  Battery  Co.,  117'J  Folton  St.,  Chicago  (Fstab.  1HS9.) 


OTj||inj|n|l  II  nun  C  Any  one  ot  the  following  standard  novels  and 
OlHnUHnU  HUffLLO  a  year's  subscription  to  TECHNICAL  World 
MAGAZINE.  fl.ti5.  The  books  are  handsomely  bound  in  red  silk  cloth  finish, 
and  are  printed  in  large  clear  type  on  a  good  quality  o! extra  thin  paper.  We 
picked  up  a  special  lot  of  them  at  an  absurd  price,  hence  this  oner. 
Following  is  the  List; 

A  TbI©  of  Two  Cities    .     .     .     ,Difkeni  |  Adam  Bed© Elliott 

The  Cloi'.ter  and  The  Hearth  .     Rende     The  Three  Musketeers    ,     .     .Dumas 

The  Srarlet  Letter      .     .     Hawthorne  I  Kenllworth Scott 

The  Last  llayN  of  Pompeii   .     ,   Lytton  I  Treasure  Island Stevenson 

The  Heart  of  Slldlothian     ,     ,       Seott     The  Little  Minister     .    .     ,     .   Bnrrie 

The  Honfte  ol  Seven  Gables.  Hawthorne  !  Vanity  Fair Thaeberny 

It  will  be  well  however,  to  get  your  order  in  immediately,  tiecause  the  edi- 
tion  is  limited  and  these  books  can  never  again  be  manufactured  to  sell  at  such 
a  price.    Order  Today  and  Make  Sure. 
TECUWCAL  WOiOD  MAGAZINE,  SSlli  St.  mil  Drael  kit.,  Chiogo,  lUmois,  U.S. A. 


CURIOUS  RARE-EARTH 

MINERALS 

Y"  TTRIUM,"  "ytterbium,"  "er- 
■^  bium,"  "scandium,"  are  among 
the  curious  names  encountered  in 
scientific  discussions  by  chemists. 
Tlicsc,  men  of  science  tell  us,  are  to  be 
found  only  in  certain  "rare  earths," 
and,  in  turn,  these  rare  earths  are  to 
be  obtained  only  in  the  northern  hemis- 
])here,  in  parts  of  Russia,  Scandinavia, 
and  the  United  States,  in  connection 
with  this  fact,  a  singularly  interesting 
conclusion  was  reached  by  Crookes, 
the  English  chemist.  He  suggested 
that  perhaps  these  elements  were  not 
formed  at  all  on  our  globe,  but  in  some 
other  portion  of  space,  and  reached  us 
in  the  form  of  showers  of  meteoric 
stones.  The  supposed  meteoric  show- 
ers that  brought  them,  falling  at 
intervals  during  twenty-four  hours  on 
the  upper  half  of  the  northern  hemis- 
phere, would  pass  over  Siberia,  Nor- 
way, the  North  Atlantic  Ocean,  and 
North  America. 

The  hypothesis  of  Crookes  was 
offered  as  a  bare  possibility,  in  the 
absence  of  other  information."  In  this 
relation  it  may  be  pointed  out  that  the 
discovery  of  terrestrial  helium  was 
made  not  many  years  ago  in  one  of 
these  very  rare  earths,  called  "cleveite," 
which  was  found  in  Norwav. 


MAKING  SWIMMING  POOLS 

SANITARY 

A  N  o.xidizing  fluid  obtained  by  the 
■'*  electrolysis  of  magnesium  chloride 
is  being  used  in  London  for  sterilizing 
public  baths.  The  Royal  Sanitary 
Institute  recently  appointed  a  commit- 
tee to  investigate  tlie  use  of  this  elec- 
trolytic fluid.  It  was  found  that  results 
were  very  satisfactory.' 

If  enough  of  the  fluid  is  added  to  the 
water  to  supply  one  part  of  free  chlor- 
ine for  every  million  parts  of  water, 
the  pool  may  be  kept  free  from  odor 
and  the  floor  free  from  slimy  sediment 
deposit.  American  cities  might  learn 
a  lesson  in  sanitary  measures  through 
I  this  British  example. 
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Gilt-Edge  Engine  Value 

You  get  a  great  deal  "thrown  in"  with  your  engine  when  you  buy  one 
from  the  full  line  of  I  H  C  oil  and  gas  engines.  You  get  from  ten  to  thirty  per 
cent  above  its  rated  power  to  use  in  emergencies — you  get  the  maximum  of 
durability,  reliability,  and  strength  —  you  get  the  security  and  satisfaction  that 
comes  with  buying  an  engine  that  has  undergone  many  thorough  tests  and  is 
backed  by  a  responsible  company.  Operate  your  shop 
or  machines  with  an 

IHC  Oil  and  Gas  Engine 

and  you  will  appreciate  its  gilt-edged  value  from  the  day 
you  start  it   to  the   time   when  you  see  it  working  away 
steadily   long  after  most   engines    would    be    due    for 
honorable   retirement. 

I  H  C  oil  and  gas  engines  are  made  in  sizes  from  1  to  50-horse 
power,   and  in  all  styles,  horizontal  and   vertical,   air  and  water- 
cooled,  portable,  stationary,  and  m(.)unted  on  skids.    They  are  built 
for  every  use  in  shop,  mill,  factory,  or  on  the  farm.    They 
operate  on  gas,  gasoline,  kerosene,  naphtha,  or  alcohol — 
whichever  fuel  is  cheapest  or  most  convenient.     Study  the 
matter— write  for  catalogues  and  full  information  to  the 

International  Harvester  Company  of  America 

(Incorporated) 

17  Harvester  Building  Chicago  USA 


Try  This  On  Your  Slide  Rule 

The  New  K.  &  E.  Polyphase-Duplex  Slide  Rule  solve? 

with  one  setting  of  the  sUde,  expressions  of  the  type  :— 


X  =  a  .  b  .  c, 
X 


X  = 


a.  b 


X 


11 
a.  b' 


II  .  a  .  b  .  c, 
,.        a   b 


X  =  a  l^sina 


c     ■  II  i/a 

and  scores  of  similar  formulae.  This  latest  addition  to  our  complete 
line  of  Slide  Rules  deserves  the  attention  of  every  Engineer  and 
Student  who  uses  the  most  efficient  tools. 


;^li!iiM|iii|iii>it^>i)i<li(|i^*|ily^ 
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Send  for  our  new  Circular,  "The  Polyphase-Duplex  Slide  Rule" 
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KEUFFEL  &  ESSER  CO. 


NEW  YORK 

127  FULTON  ST. 


GENERAL  OFFICE  AND  FACTORIES 

HOBOKEN,  N.J. 


CHICAGO 

ST.  LOUIS 

SAN  FRANCISCO 

MONTREAL 
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AGENTS  WANTED 


AGENTS— Sulnry  or  tommisti'ioii.  Oroiit- 
est  fcOllor  vi'l.  riV(M}  user  in'u  and  ink 
buys  on  si«hi.  2(X)  to  500  per  ct-nt  prolit. 
One  anenfs  wttles  $6Ut'  in  six  days;  an«illn'r 
W2  In  t«o  hours.  Monroe  Mftj.  Co..  XS. 
LaOro«t-t'.  U'is. 

SKLF  HKATING  SAD  IKON.  It's  n 
beuuty.  St-lls  for  SI.  AKontH*  siimplo,  Purcul 
Post.  Hk'.  FoUierH  Fr»<o.  New  Hrocost*  MIk. 
Co..  t)e[»t.  6.  Snlinii.  K;insas. 

AGENTS-You  can  iimko  $10  to  S7.1  a  week 
eellinn  (.iimntnleed  Aluminum  Wjiro  to 
consumerfl.  Ooni|>let«»  stilos  course  free. 
Yourterritory  opi*n.  Answer  quick.  DtM)t. 
Tec.  AiutT  I'tm  .Vliiniinum  Co..  Lemonl.  III. 


ACKNTS  MAKE  BIG  MONEY  sellinK 
our  new  ^;»t|il  letters  for  offiee  windows,  nture 
fronts  and  glasvs  signs.  Anyone  enn  put  them 
on.  Writo  to-d.iy  for  free  sample  and  full 
partieulars.  Metallio  Sign  Letter  Co.,  401 
N.  Clark  St.,  Chicogo. 


WHY  NOT  Bl'ILD  I'P  A  BUSINESS  of 
yourown?  U.  S.  Fire  Extinguishers  easily 
sell  ever.vwhere.  5C04  protit.  Protected  ter- 
ritory given  local  or  state  Agents.  United 
Mfg.  Co..  1047  JetTersou.  Toledo.  Ohio. 

AGENTS— Portraits  a*,  frames  l.'c.  sheet 
pictures  Ic.  stereoscopes  25c.  views  Ic.  30 
diivs*  credit.  Samples  and  catalog  free. 
Coosolidaied  Portrait  Co..  Dept.  1236.  1027 
W.  Adams  S'..  Chicago. 

AGEN'IS-OUR   WONDEKFUL  LUMI- 

nous  Crucifix:  selling  better  than  e\  er. 
Some  territory  still  open.  Shines  all  night 
indarkefitroom.  Write  for  Agency.  Pioneer 
Portrait  Co..  Dept.  4.  Chicago. 

AGENT  S  wanted  everywhere  to  sell  fast- 
Belling  high  era'le  hou-ehold  specialties; 
money-makers;  write  today.  UniLed  Spe- 
cialty Agency.  Dept.  20,  Elko,  S.  O. 


AGENIS-AN  EXCEPTIONAL  OPPOR- 
tunity  to  earn  S3.UU0  a  y<-ar  and  upward. 
Something  no  one  else  sells.  Send  Postal 
today  for  full  particulars.  A.  S.  Shuh. 
Sales  Mer..i6S2Sycamore  St..  Cincinnati.  O. 


WILL  PAY  RELIABLE  M\N  OltWOM- 
an  $12.50  to  distribute  lUO  FREE  pkgs.  Per- 
fumed Borns  Soap  Powder  among  friends. 
No  money  required.  V.  Ward  Borax  Co., 
218Inatiiute.  Chicago. 


WONDERFUL  HYGIENIC  telephone 
mouthpiece  appliance.  Sells  everywhere 
SI— 300%  profit.  One  agent  sold  1,160  to  one 
Company.  Write  today  for  exclusive  state 
or  countv  agency.  Send  30c  for  sample. 
Phondate  Co..  5(H  Nasb.v.  Toledo   O. 


ARKANSAS 


FAMODS  SPRINGDALE  FRUIT  Dis- 
trict; our  market  for  apples  is  southern 
stales  which  cannot  raise  em— therefore  we 
have  permanent,  profitable  outlet.  Big 
peach  crop  in  sight.  Quick  action  will  get 
bargains.  80  acres  c'ose  in.  S6.000.  Free 
lists.       Fredricks,     Springdale.     Arkansas. 

AUTOMOBILE    SUPPLIES 


KEROSENE  FOR  AUTOMOBILES.  New 
Model  B  uses  successfully  half  and  half 
mixture  lowest  grades  kerosene  end  gaso- 
line. Sal  isfaction  guarani  eed  or  money  re- 
funded. Greatly  increased  power,  very  slow 
speed  on  high.  Starts  easy  at  zero.  Special 
agents'  prices.  Department  O.  Air-Fric- 
tion Carburetor  Co..  Dayton,  Ohio. 


BUSINESS  OPPORTUNITIES 


WOULD  you  like  to  own  a  good  paying 
mail  order  business';'  We  have  a  line  that 
gets  repeat  orders  all  the  time;  you  can 
start  in  spare  time;  invest  b  dollar  or  two  a 
weekend  soon  own  a  nice  business  of  your 
own:  write  for  particulars.  Nadico,  1655 
Belmont  Ave.,  Caicago. 


BUSINESS  OPPORTUNITIES— Cont'd 


LEI- THE  PARCELS  POST  HELP  YOU. 

AddtSli'i  ioS25  weekly  J  to  your  present  salary 
or  inionie.  Start  during  spare  time  and 
build  up  a  permanent  mail-order  business  of 
yourown.  We  slunv  y.ui  how  and  hep  y.ni 
mnkoROOd.  Norain;i>---iiig.  lOM'tTM-Mie  un- 
necessary. Tin-  I'lin-.'ls  I'i.sl  mak.-M  succej-s 
doublvHure.  Onr  n.w  1,1. -as  and  up-to-date 
planHbriimth.'iu..iu'v.  Nohi.-called  "Course 
of  Instnutum"  to  M-il.  We  gne  that  free. 
Writo  loii.u.  A.ldn-ss  I'eiiM-  M  I'g.  Vo.,  Inc.. 
Dept.  K.  71)  Broadway,  Bullalu,  N.  Y. 

AGENTS'  PRICES.  One  machine  at 
W'holeHaie  price  to  introduce  our  goods. 
Bargains  in  every  make.  Typewriters  for 
$5.00  np.  Standard  '1  ypewriter  Exchange, 
31  Park  Row,  New  York. 


START  A  HOME  BUSINESS.  Collect 
names  and  information  for  business  con- 
cerns. Sell  your  ideas  and  knowledge  by 
mail.  Some  make  $1J0  to  SIOOO  monthly. 
Instructive  boo  let  free.  National  Infor- 
mation System,  9-8  Marietta,  Ohio. 


START  A  BUSINESS  OF  YOUR   OWN 

in  sparer  ime.  Instruction  in  our  magazine. 
Mail  order  or  local  plans.  Tips  to  agents, 
etc.  10c  copy.  3  months  2:c.  Prospectus 
free.  "Lever"  Mail  Trader,  T49,  Elizabeth. 
N.J. 


AD  BARGAINS —20  words  in  100  month- 
lie'*.  $1:  li.O  weeklies.  S"2;  2t)Sunday  paperD,$5. 
Life  Co..  De..k  1.  St.  Louis. 


LEARN    TO  COLLECT  MONEY. -By  a 

sure  easy  svstem.  Good  income.  Quick  re- 
sults. Send  for  free  book  "Skilful  Collect- 
ing.'*-!7oUectorsA!>sn.,BankSt..Newark.O. 


EARN  S103  mo.  reporting  information, 
etc..  to  us.  No  canvassing.  Send  stamp. 
National  Information  Sales  Co..  AYV, 
Cincinnati. 


COINS   AND   STAMPS 


$7.75  PAID  FOR  RARE  DATE  1K3 
quarters.  $20  for  a  $H-  Keep  all  money 
dated  before  1884.  and  send  lUc  at  once  for 
New  Illustrated  Coin  Value  Book,  4x7.  It 
may  mean  vour  fortune.  Clark  &  Co., 
Coin  Dealers.  Dept.  26.  Le  Roy.  N.  Y. 


STAMPS  — 13.  China,  etc.,  stamp  dic- 
tionary and  list,  2c.  Bullard,  Sta.  AA,  Bos- 
ton. 


CORRESPONDENCE   AND   INSTRUCTION 


UNCLE    SAM    IS    A    LIBERAL    EM- 

ployer.  Qualify  for  a  Governuient  position. 
We*  prepare  you  by  mail  for  any  Civil 
Service  Examination.  Write  today  for  free 
Booklet  33.  Capital  Civil  Service  School, 
Washington.  D.  C. 


ELECTRICAL 


ELECl  RICAL.  Just  what  you  have  been 
looking  for.  Our  Modern  Blue  Print  Chart 
Method  of  Electrical  Wiring  Diagrams. 
1  lioroughly  explained  so  that  you  can  easily 
understand  them.  All  kind-noE  Bell  Wiring. 
Annunciators.  Telephones.  House  Wir- 
ing. Conduit.  Theatres.  Isolaied  Plnnts. 
Dvnamos.  Transformers.  Arc  Lights. 
Special  Treatise  on  Motor  Wii  ing.  Com- 
plete Method  sent  prepaid  for  $3.00.  For 
further  information  write.  Electrical  Wir- 
In  '  Diagram  Co..  Box  G-173,  Altoona.  Pa. 


FARMS.   REAL  ESTATE,   ETC. 


4)  ACRES  GOOD  TIMBER  LAND.  FINE 

fruit  and  farm  land,  4  miles  Doniphan. 
Price.  $320.  $20  cash,  balanceSlOper  month, 
25U)  acres  to  sell  that  way.  O.  H.  Martin, 
Doniphan,  Mo. 


FARMS,  REAL  ESTATE.  ETC..  Cont 


MONEY-MAKING  FARMS-ll  States.SlO 
to  SM  an  acre;  live  stock  and  tools  often 
im-ludtvl  to  HoKlo  i|uirkiy.  Hir  illns- 
tritodCataloguo  N...  :t(l  iroo.  E.A.STROUT 
FARM  AC  I'^NCY.  Station  3W4.  47  West  Mlh 
Street.  New  \orU.| 


THE  CHEAPEST  ALFALFA  . FARMS 
and  Truck  Lands  in  Arizona.  Finest  cli. 
mate;  e.vcellent  markets.  Gila  Y"""y 
Realty  &  Loan  Company,  Duncan.  Ariz. 

CASH  FOR  YOUR  BUSINESS  or  real 
estate.  1  bring  buyers  and  Myitis  toni-lher. 
If  \ou  want  to  buy.  sell  or  trad)',  address 
Frank  P.  Cleveland.  1311  Adams  Exprew 
Bldg..  Chicago.  III.    Established  ISI-T. 


FOR    SALE 


IM  to  2  H.  P..  4  in.  X  4  in.  cylinder.  New 
Guaranteed  Woodpecker  Gasoline  Engine, 
Si.''. 00.  Send  for  circular.  Western  Ma- 
chinery Co..  Cincinnati,  Ohio. 


FOR    THE    HOME 


RUSSELL  SEWAGE  DISPOSAL  SYS- 
tera.  Maryuette  Bldg..  Cnicago.   lil.     Dis- 

Eose■^  of  all  the  sew  age  from  homes,  schools, 
otels.  summer  resort-;.      Discharges  clear 
harmless  water  without  o'lot\ 

GKANhFA'lIIKirS  CLOCK  WOllKS. 
$5.li0.  SIi4litlv  ^lii.i.woni.  (iiKintity  limited, 
oihers  wi-h  cluni.s,  all  prices;  also  severa 
uice  grandfather' ,s  clock  casns.  exceptional 
bargains.  Clock  Company,  6190  Cayuga  St., 
Philadelphia.  Pa. 

GOLDFISH.  Rare,  hardy  varieties. 
Artistic  aquariums.  Imported  snails,  water 
plants,  aquarium  cement.  Catalogue  free. 
Pioneer  Goldfish  Comi-any,  Goldlish  Hatch- 
ery. Racine.  Wisconsin.  

FOR    THE    PHOTOGRAPHER 


BIG  SAVING  — buying  developing  paper 
and  postal  cards  direct  from  iiianufactiirpi\ 
Fresher,  better  qnalil.v  i;mii,into.il.  Send 
25c  for  three  samplr  -lo/.n- 1ti-1  unto  postals 
or4x6  paper,  prei.uhl.  ■Hk-  PIimIo  I-rudLu-i- 
Co.  (Dept.  T).  61jO  La  Salle  Street.  Chicago 

MONEY  IN  PHOTOGRAPHY.  I  stiirt 
amateurs  u-aking  money  at  home  taking 
portraits;  become  professionals.  Studio 
secrets,  retouching,  etc.,  fully  explained. 
Wells'  Studio.  East  Liverpool.  Ohio. 

LEARN  I'HOTOTINTING.  For  Pleasure 
or  Protit.  Fasciniiting  occupation  for  spare 
time.  Anyone  with  artistic  tastes  can  quick- 
ly learn  to  do  remarkable  work.  Write  for 
free  booklet.  Sample  hand-colored  card  10 
Cents.  Keil  Burr  Oompauy.  56-58  T.  Pine 
St.,  New  York  City. 

50c  OFFER  FOR  10c.  Send  lOo  and  hlu}. 
anv  size,  six  or  twelve  exposure,  and  we  will 
furnish  six  prints  from  good  negatives  as 
trial  order.  Beautiful  work.  Koanoke 
Cycle  Company.  Roanoke.  Va. 

DEVELOPING  ROLL  FIL.M  5c.  Print- 
ing Photo  Cards  lOiHi.  SI2:  each.  3c.  Sample 
Free     Caulkin^  I'liotot  Wks..  Oneonta.  N.  Y. 


HELP  WANTED 


C  S  GOVERNMENT  POSITIONS  Open 
to  men  and  women.  $65  to  SlOO  month  com- 
mence. Vacations.  Steady  work.  Overli,UUU 
appointments  this  year.  Parcel  Post 
requires  sever;  1  thousand.  Influence  un 
neces-arv.  Write  immediately  for  free  list 
of  positions.  Frankl.n  Institute,  Dept  PS, 
Roche>ter,  N.  Y. 

I  NEED  GOOD  MEN-Everywhere-part 
or  all  time— learn  my  business— make  monev 
with  me— noexperience  needed— typewriter, 
desk  and  full  outfit  free.  W.  M.  Ostrander. 
Dept.  14,  02  West  Slst  St.,  New  York. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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OPPORTUNITY  COLUMNS— Continued 


HELP  WANTED— Continued 

LOCAL  KEPKESEMATIVE  WAN  1  ED. 

Splendid  int-ome  assured  right  man  to  act 
as  our  representative  after  learning  our 
business  thoroughly  by  mail.     Former  ex- 

Serience  unnecessary.  All  we  require  is 
onesty,  ability,  ambition  and  willingness 
to  learn  a  lucrative  business.  No  soliciting 
or  traveling.  All  or  spare  time  only.  This 
is  an  exceptional  opportunity  for  a  man  in 
your  section  to  get  into  a  big  paying  business 
without  capital  and  become  independent 
for  life.  Write  at  once  for  full  particulars. 
National  Oo-Operative  Kealty  Company, 
L-136  Mardon  Building.  Washington.  P.  C. 

BIG  MONEY  WKITING  SONGS— We 
have  paid  thousands  of  dollars  to  song 
writers— send  us  your  poems  or  melodies. 
Acceptance  guaranteed  if  available  by 
largest,  most  successful  concern  of  the  kind. 
We  publish,  advertise,  secure  copyright  in 
vour  name  and  pay  50  per  cent  if  successful. 
Hundreds  of  del  ignten  clients.  Write  today 
for  Big  Magazine.  Beautiful  Illustrated 
Book  and  examination  of  your  work —ALL 
FUEK.  Dug'l;ile(Jo.,2o2  Dugdale  Building. 
W'aslungton.  D.  C. 

I  MAKE  £2,O0U  ANNUALLY  BY  NEWS- 
paper  correspondence.  My  book  tells  what's 
news,  how  to  get  it,  where  to  sell.  News- 
paper directory  included.  No  correspond- 
ence school  scheme.  Fifty  cents,  Morris 
White.  7ir.i  Oneida.  Detroit.  Mich. 

'  FREE  ILLUSrUATED  BOOK  tells  of 
about  300.W->U  proteclt-d  positions  in  U.  S. 
service.  Thousands  of  vacancies  every  year. 
There  is  a  big  chance  here  for  you,  sure  and 
generous  pay,  lifetime  employment.  Just 
ask  for  booklet  S  2.  No  obligation.  Earl 
Hopkins.  Washinston.  D.  C. 

MEN  OF  IDEAS  and  inventive  ability 
should  write  lor  new  "Lists  of  Needed 
Inventions",  "Patent  Buyers"  and  "How  to 
Get  Your  Patent  and  Yimr  Money".  Advice 
FREE.  Randolph  &  Co..  Patent  Attorneys. 
Dept.  36,  Washington,  D.  O. 

ANY  INTELLIGENT   PERSON    MAY 

earn  :  teady  i ncome correspond ing fornews- 
papers.  Experience  unnecessary.  Address 
Pre^s  Corresponding  Bureau.  Washington, 
D.  C. 


WRITE    MOVING    PICTURE  PLOTS. 

Good  iiay.    We  will  show  you  how.     Bipless 
Co.,  Brockton.  Mass, 


WAN  TED -Hydraulic  and  Electrical 
Operators  and  maintenance  men  for  large 
power  plant  in  the  East.  Permanent  posi- 
tions with  good  prospects  of  advancement 
for  the  ripht  men.  Plant  in  small  to^^  n 
located  directly  on  the  railroad,  one  hour 
railroad  distance  to  larger  city.  Applica- 
tions with  full  particulars  to  be  addressed 
to  "Technical  World  Magazine." 


I  WILL  STAKT  VOU  earning  $4  daily  at 
home  in  spare  time,  silvering  mirrors;  no 
ca[iital;  send  for  free  instructive  booklet, 
giving  nl.-ins  of  operHtion.  G.  F.  Redmond, 
Dept.  B-P.  Boston.  Mass. 


BE  A  DETECTIVE.  Earn  $250  monttily. 
Practice  this  fascinating  profession.  Many 
openings.  Taught  by  mail.  American 
School  of  ,  riminology,  Dept.  T,  Detroit, 
Mich. 


SONG  POEMS  WANTED.  New  plan. 
Big  money.  Past  experience  unnecessary. 
Send  poems  or  melodiea  Free  hook  and 
advice.  Hayworth  JIusic  Co..  621  G,  Wash- 
ington. D.  C. 


MACHINERY 


ONE  l;J  in.  x4  ft.  American  Type  Foundry 
Lathe,  screw  cutting,  three  jaw  chuck,  com- 
plete. $ir).()0.  Western  Machinery  Co.. 
Cincinnati,  Ohio. 


INVENTIONS  perfected  and  manufac- 
tured. Reference,  your  banker.  Kussell 
Machine  Co..  Dallas. 


MOTION  PICTURE  PLAYS 


MOTION  PIOTORE  PLAYS  WANTED. 
You  can  write  them.  We  teach  you  by  mail. 
No  experience  needed.  Big  demand  and 
good  pa  v.  Detailsfree.  Ass'd  M.  P.  Schools. 
6S9  Sheridan  Road.  Chicago. 


WRITE  MOVING  PICTURE  PLAYS:  $10 

to  $100 each;  constant  demand;  devoteall  or 
spare  time;  experience  or  correspondence 
course  unnecessary.  Details  free.  Atlas 
Publishing  Co.,  329,  Cincinnati.  Ohio. 


MUSIC 


SONG   POEMS   WANTED -Send    us 

your  song  poems  or  melodies.  They  may 
become  big  hits  and  bring  thousandsof  dol- 
lars. Experience  unnecessary.  Available 
work  accepted  for  publication.  PROPOSI- 
TION POSITIVKLY  UNEQUALLED.  OUR 
COMPOSING    STAFF    ARSOLUTELT    REST    OF 

ANT  COMPANY  OF  ITS  KIND.  Copyright  Se- 
cured in  YOOR  name.  Write  fur  free  in- 
structive BOOKLET.  Marks -Goldsmith 
Co..  Dept.  35.  Washington.  D.  C. 


RAG-TIME  PIANO  PLAYING  TAUGHT 
by  mail.  Book  Free.  Ohristensen,  bOl 
Auditorium  Bldg.,  Chicago. 


PATENTS  AND  PATENT  ATTORNEYS 


FIND  OUT  FOR  YOURSELF  what  to 
invent  and  how  to  procure  and  sell  a  patent 
for  the  same.  My  book,  "Inventor's  Uni- 
versal Educator."  covers  the  matter  from 
A  to  Z.  140  pages,  elegantly  bound.  Also 
contains  600  mechanical  movements  and 
50  perpetual  motions.  Price  $1.00,  postage 
free.  Money  returned  if  not  more  than 
satisfactory.  F.  G.  Dieterich.  6iJU  Ouray 
Building.  Washington,  D.  C. 


BUSINESS  GOES  where  it  is  invited  and 
stays  where  it  is  well  treated.  F>»r  21  years 
I  have  given  my  personal  attention  to  pro- 
curing patents  for  successful  inventors  and 
manufacturers.  The  opportunity  is  open 
to  you  to  get  the  benefit  of  the  same  atten- 
tion and  method  of  procedure.  Write  or 
send  sketch.  Vernon  E.  Hodges.  630  Barris- 
ter Bldg.,  Washington.  D.  C. 

"PATENTS  AND  PATENT  POSSIBILI- 
ties"  is  a  7i;-page  treatise  which  tells  all 
about  patents,  what  to  invent  and  where  to 
sell  it.  It  gives  honest  advice  to  inventors, 
and  is  full  of  valuable  and  interesting  in- 
formation. Write  for  it  today!  It  is  FREE. 
H.  S.  HILL. 907  McLachlen  Bldg..  Washing- 
ton, D.  C. 

PATENTS.  Every  inventor  should  have 
our  "Inventor's  Primer";  contains  statistics 
of  i nterest  to  al I.  Sent  free,  with  square  deiil 
contingent  fee  plan  if  desired.  Milo  B. 
Stevens  &  Co..  Estab.  1864,  612  F  St..  Wash- 
ington.   336  Monadnock  Blk.,  Chicago. 

PATENTS  OF  VALUE.  Prompt  and 
eflBcient  service.  No  misleading  induce- 
ments. Expert  in  Mechanics.  Book  of 
Advice  and  Patent  Office  Rules  free.  Clem- 
ents &  Clements.  Patent  Attorneys,  706 
Colorado  Bldg..  Washington,  D.  0. 

PATENTS  without  advance  attorney's 
fees.  Send  sketch  for  free  report.  Bi  oka 
free.    Fuller  &  Fuller,  W'^shington.  D.  O. 

PATENTS  THAT  PROTECT.  Advice  and 
booksfree.  Highest  references.  Bestresults. 
Send  sketch  or  model  for  free  search. 
Watson  E.  Coleman,  Patent  Lawyer.  624  F 
Street,  Washington.  D.  O. 


O.  L.  PARKER.  Patent  Attorney.  914 
Q  Street,  Washington,  D.  0.  Inventor's 
handbook,  "Protecting,  Exploiting  and 
Selling  Inventions,"  sent  free  upon  request. 


PATENTS  AND  PATENT  ATTORNEYS 

(Continued) 


A  PATENT  EXPERIENCE  OF  23  YEARS 

makes  my  services  iuviiiuable  to  honest  in- 
ventors. My  FREE  book  tells  the  story. 
Write  for  it  todav.  A.  M.  Wilson,  302  Victor 
Bldg..  Washington,  D.  C. 


PATENTS -HERBERT  JENNER.  pat- 
ent attiirney  aud  mechanical  expert.  608  F 
St..  Washington.  D.  C.  established  1883.  I 
make  a  free  examination  and  report  if  a 
patent  can  be  had  and  exactly  what  it  will 
cost.     Send  for  cr'-ulnr.  


PROTECl  YOUR  IDEAS.  Send  sketch 
or  model  foi  free  report.  Easy  payments. 
Advice  and  books  free.  Obed  Billmau,  Main 
Office.  Cleveland,  Ohio. 


SPORTING    GOODS 


HUNTERS  AND  FISHERS-Send  for 
Marble's60-p  catalogue  of  Game  Getter  Gun 
(22  and  44  comb.)  and  60  Specialties  for 
Outers.  JMarble  Arms  and  Mfg.  Co.,  6191 
Delta  Ave..  Gladstone,  Mich. 


TYPEWRITERS 


SUMMER  BARGAINS.  Our  entireptock 
of  Factory  Rebuilt  Typewriters  is  offered  at 
below-list-prices  for  the  summer  only.  All 
trade-marked  and  guaranteed  for  one  year 
like  new  machines.  Buy  now  and  save  as 
much  as  $75,  We  operate  four  large  factor- 
ies imd  have  branch  stores  in  leading  cities. 
Write  for  Summer  Price  List  and  Catalog, 
American  Writing  Machine  Co.,  Inc.,  345 
Broadway.  N.  Y. 

LARGEST  STUCK  OF  1  YPEWRITERS 
in  America.  All  makes.  Underwoods,  L. 
O.  Smiths.  Remingtons,  etc.  >4  io  ^-^  Mfrs. 
prices(manv  lessi-KEMED  ANYWHERE 
-APPLYING  RENT  ON  PRICE.  F.rst 
class  machines-RENT  ONE  AND  JUDGE 
on  these  most  liberal  terms.  Write  for  Cat- 
alog 120.  Tvpewri  er  Emporiom  (Estab. 
1892).  34-36  W.  L^keSt..  Chicago. 


TYPEWRITERS- All  makes,  largest 
stock,  lowest  prices.  Caligraph,  $6.00,  Rem- 
ington. $10.00.  Underwoods,  $25.00.  All 
guaranteed;  15  days'  free  trial.  Harlem 
Typewriter  Exchange.  Dept.  XW,  217  West 
125th  St.,  New  \  ork  City. 


SAVE  65%  to  85%  of  manufacturers*  prices 
on  Typewriters  —  Underwoods,  Olivers. 
Remingtons,  all  other  makes.  Guaranteed 
2  years.  500  typewriters.  $10  to  $15.  Send 
for  catalogue.  Dei>t.  26- E.  Dearborn  lype- 
writer  Exchange.  Chicago. 


MISCELLANEOUS 


PRINTING— 500  either  no'eheads,  envel- 
opes, statements,  cards.  $1;  l.UuO  $1.50. 
1.000  envelope  slips,  $1.  1,000  linen  finish 
letterheads  or  envelopes.  $2.50.  l.OOO  type- 
writer letters,  $2.  Samples.  The  Model, 
Manchester,  Iowa, 


COIN  CARDS. 


Acorn  Card  Co., 

Auburn,  N.  Y. 


3,000  FINE  Letterheads.  Envelopes, 
Cards,  all  %1.  Get  our  "Special"  for  $1. 
Samples  free,  1  homas  W.  Clark  Company, 
Michigan  City,  Indiana. 

GUMMED  LABELS  HX)0  50c.  Advertising 
Specialties.  36-p.  catalog  2c.  MacTaggart, 
1235  Arch,  Philadelphia,  Pa, 

EMBOSS  Y'our  Own  Stationery  with  your 
initial,  name  or  monogram  by  using  our 
nickeled  steel  die  hand  embosser.  Strictly 
high-class.  Send  stamp  for  impression 
sheets  showing  40  styles.  Initial  30c. 
Monogram  60c.  Miller  Sales  Co.,  Dept.  8, 
Lexington,  Ky. 


¥>¥  ^   COMMISSIONS 
DILl  FOR    AGENTS 


Technical  World  Magazine  pays  liberally  for 
new  subscriptions.  Its  inducements  are  most 
attractive.  Write  to-day  for  full  particulars  of  our 
terms  to  agents. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 


788 


TECHNICAL    WORLD   MAGAZINE 


NEAR-DOOMED  CITIES 

(.Conliiiufd  from  page  066) 


because  they  were  not  one  ilireoih-  aliove 
the  other,  gave  no  real  protection.  At 
tliis  point,  die  Governor  and  the  Legis- 
lature of  Pennsylvania  attackcil  the  sub- 
ject with  vigor.  The  Legislature  has  not 
tried  to  devise  any  scheme  of  surface 
support,  but  has  been  content  to  write  a 
special  law  designating  the  method  by 
which  damages  to  surface  property  may 
be  measured"  and  paid  for.  It  proposes, 
in  the  main,  that,  where  the  property  is 
valued  at  less  than  $.\000.  the  mining 
company  shall  repair  the  damages  at  its 
own  expense ;  where  the  property  is 
valued  at  more  than  $5,000,  the  mining 
company  and  the  owner  of  the  property 
shall  tlivide  the  expense. 

To  safeguard  life  the  proposed  law  sug- 
gests that  when  any  mining  company  is 
about  to  extract  the  rciuaining  coal — ■ 
including  the  pillars — it  shall  give  to  the 
owner  of  the  surface  property,  to  the  gas 
company,  and  to  the  electric  light  com- 
pany, notice  of  what  it  is  about^to  do, 
sixty  days  in  advance  of  the  time  when 
the  work  actually  is  started.  Upon 
receiving  such  notice,  the  owner  of  the 
building  shall  move  away  and  not  use 
the  endangered  building  until  the  surface 
subsidence  has  taken  place.  The  electric 
light  company,  is  required  to  discontinue 
the  use  of  its  wires  in  conduits  in  the 
danger  zone,  and  the  gas  company  tem- 
porarily to  abandon  its  mains. 

Scrantonians  do  not  concede  that  the 
city  is  doomed.  Also,  they  do  not 
take  kindly  to  the  notion  of  aban- 
doning their  houses  every  time  the 
coal  company  decides  to  draw  a  new  set 
of  pillars.  As  they  see  it,  this  puts  the 
average  householder  and  business  prop- 
erty owner  to  a  vast  inconvenience,  the 
only  benefit  of  which  is  that  it  lets  the 
anthracite  companies  recover  their  pre- 
cious coal.  They  vastly  prefer  some 
method  of  supporting  the  roof  so  as  to 
permit,  at  once,  the  extraction  of  coal, 
while  avoiding  the  surface  subsidence. 

To  do  that  thing,  two  definite  plans 
were  suggested  by  the  engineers  em- 
ployed by  Scranton  months  ago.  Wil- 
liaiii  Griffith  of  Scranton  and  Eli  T. 
Conner  of  Philadelphia  were  chosen  to 
investigate  conditions  because  of  their 
training  and  ability,  which  pointed  them 


out  as  ])eculiarly  the  right  men.  lioth 
had  been  emjiloyed  by  Pennsylvania  to 
make  the  second  geological  survey  of 
that  State :  their  principal  task  was  to 
measure  the  extent  of  the  anthracite  coal 
deposit.  Mr.  Conner  subsei[uently  had 
been  engaged  as  an  expert  by  anthracite 
companies  and  Mr.  Griffith,  in  addition 
to  similar  service,  had  added  to  his 
reputation  by  being  selected  by  the  Gug- 
genheim interests  to  report  upon  the 
amount  of  coal  in  certain  fields  in  Alaska. 
Their  Scranton  report  was  published  by 
the  I'nited  .States  Pureau  of  Mines,  not 
because  of  the  Scranton  situation  alone, 
but  because  if.  in  Scranton,  any  solution 
was  arrived  at,  it  would  be  the  solution 
for  practically  every  important  city  in  the 
anthracite  field,  and  also  the  solution  of 
a  similar  problem  where  cities  have  been 
built  over  bituminous  mines. 

They  suggested  two  plans.  Mr.  Griffith 
told  me  how  he  came  by  one  of  them. 
The  water  pumped  out  of  one  colliery  is 
carried  away  by  Leggetts  Creek.  In 
reaching  the  creek  it  passed  over  a  bed 
of  sand.  Because  of  some  chemical  prop- 
erty in  this  water,  the  sand  became  fused 
into  a  kind  of  sandstone,  so  hard  it  could 
be  Cjuarried  in  large  chunks.  They  fovmd 
also  that  where  the  mine  refuse — made 
up  of  stone,  slate,  shale,  and  dirt — was 
thrown  back  into  the  mine  and  was  satur- 
ated with  this  mine  water,  it  formed  a 
substance  as  hard  and  strong  as  the  coal 
had  been  in  the  first  place. 

With  this  as  a  foundation,  Messrs. 
Griffith  and  Conner  suggested  that  wells 
be  driven  from  the  street  surface  into  'he 
place  where  the  coal  was  being  mined, 
that  all  the  street  sweepings  and  the  sand 
taken  from  building  excavations  be 
flushed  into  these  wells,  and  that  all 
refuse  stone  and  certain  amounts  of 
crushed  stone  be  iiushed  into  the  mines. 
These  being  mixed  with  that  peculiar 
mine  water,  would  form  a  new  rock  in 
the  gigantic  hole  and  support  the  roof 
when  the  coal  was  taken  out.  As  these 
engineers  suggested,  this  plan  would 
serve  a  double  purpose:  It  would  dis- 
pose cheaply  of  all  waste  material  and 
avoid  the  subsidence  of  the  surface. 

Scranton  computed  the  cost  and.  hav- 
ing no  stomach  for  tilling  a  hole  the  size 
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iif   ranaiiui  Canal,  ahamioneil   liial   idea. 

Mr.  Griffith  sugf^ested  an  allernate 
method.  He  called  attention  to  tlie  physi- 
cal fact  that  a  great  stone,  when  broken 
into  small  pieces,  will  fill  double  the 
space  it  did  in  the  solid  form.  He  foimd, 
bv  experiments,  that  the  supporting- 
strength  of  tile  broken  stone  is,  for  the 
practical  jnirpose  of  sup])orting  the  roof, 
wholly  sufficient  to  stand  any  strain  likely 
to  be  put  upon  it.  Since  the  floors  and 
roofs  of  the  anthracite  mine  customarily 
are  of  stone,  the  mining  companies,  as 
they  take  the  coal,  should  blast  up  the 
floor  and  blast  down  the  roof  until  the 
broken  pieces  should  fill  the  0])en  space. 
That  would  avoid  surface  subsidence. 

Scranton  saw  that  to  fill  a  hole  the  size 
of  Panama  Canal  by  such  a  process  was 
not  an  inexpensive  thing  to  do  and  has 
not,  so  far,  adopted  that  idea. 

Thus  the  subject  of  preventing  the 
subsidence  of  the  surface  where  coal  is 
mined  out  from  under  cities  is  getting  its 
first  formal  hearing  in  Pennsylvania, 
with  Scranton  as  the  first  point.  This  is 
not  by  any  means  going  to  be  the  final 
hearing  on  that  same  subject.  What  is 
the  present  problem  of  Scranton,  will  be 
the  problem  of  \\'ilkes-Barre  and  Pittston 
tomorrow ;  the  same  will  be,  not  long 
hence,  the  problem  of  a  thousand  villages 
now  growing  into  cities  in  the  bituminous 
coal  regions. 

The  obvious  proposition  is  that,  if  coal 
is  taken  from  beneath  it,  the  surface  is 
going  to  subside  ;  if  thai  surface  supports 
a  city  that  city  is  going  down,  too,  for  a 
mine  "squeeze"  is  no  respecter  of  courts 
or  city  halls,  or  libraries  or  stores. 

The  second  obvious  thing  is  that  min- 
ing districts,  which  have  no  ready-to- 
hand  labor  supply,  must  invite  it  by 
building  mining  camps;  and  mining 
camps  are  likely  to  grow  into  cities.  The 
citv  demands  more  coal  and,  getting  it, 
enlarges  the  hole  upon  the  shell  of  which 
its  foundation  is  resting.  This  presents 
an  endless  chain  of  circumstances.  To 
mine  the  coal,  a  city  is  built.  To  keep 
the  city  growing,  demands  more  coal.  As 
more  coal  comes,  the  foundation  under 
that  city  becomes  less  secure.  This  gives 
the  Governor,  the  Legislature,  and  the 
people  an  intense  and  serious  problem 
to  solve.  It  w^ill  be  solved — when  the 
people  are  willing  to  pay  the  cost. 
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per  month  until  the  introductory  price  of  S29  80  is  paid.  The  regular 
price  of  the  De  Luxe  Edition  is  f  72  00  but  on  this  Introductory  offer^ 
the  special  price  is  only  $i;9.80.  The  fact  that  you  can  return  these 
books  it  not  satisfactory  is  our  absolute  guarantee  that  they  are  all  we 
claim  them  to  be.  Just  fill  out  the  coupon  and  mail  it  to  us  at  once — 
while  this  special  ofTer  Is  open.  Signing  the  coupon  docs  not  obligate 
you  to  pay  one  cent— the  books  can  be  returned  at  our  e.\pense. 

American  Technical  Society,  Chicago,  U.  S.  A. 


Vol.  VI  — Auditing.  C.  P.  A.  Requirements,  Corporation  Corporate 
Business,  Specialized  Forms  for  Corporation  Auditing,  etc, 

Vol.  Til  — Banking.  Savings  and  Safety  Deposit  Accounting.  Publishers' 
Accounting,  Ins'allment  Sales  and  Collections,  Adverti'-ing  and  Sub- 
scriptions, Practical  Accounting  Problems,  Magaziue  Records,  etc. 

Vol.  VIII— Brewers"  Accounts,  Retail  Stnre  Accounting.  Mad  Order 
Business,  Pollow-up Systems,  Stock-keeping,  Classifying  Costs,  etc. 

Vol.  IX— Insurance,  Real  Estate,  Loans,  Rentals,  Abstracts,  Contract- 
ors'and  Insurance  Accounts,  Cost  Keeping.  AgencvOrganirarion.etc. 

Vol.  X— Department  Store  Accounts,  Store  Management.  Hotel  and 
Club  Accounting,  Commission  and  Brokerage,  Trade  Discounts,  etc. 


Special    De  Luxe  Coupon 

AMERICAN  TECHNICAL  SOCIETT: 

Please  send  De  Luxe  Edition  Cyclopedia  of  Commerce,   Account-  ' 
ancy,  and  Business  Administration  for  7  days'  free  examination,     I 
will  send  13.00  within  7  days  and  J2.00  a  month  until   I  have  paid 
$29.80!  otherwise  1   will   notify  you  and  hold  the  books  subject  to 
your  order.     Title  not  to  pass  until  fully  paid.  T.W.  7-13 


Nam b  . . . . .'. . ,. . . ..-.,^ ., 

Address 

occupation 

EMI'LOVBR 
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INNOVATION  IN  SUBMARINES 


A  XI'.W"  type  of  submarine  boat  has 
^*-  recently  been  introduced  by  a  Los 
An_i;cles  firm.  It  has  certain  features 
wliicli  make  it  a  radical  departure  from 
accepted  standards  in  underwater  craft. 
Storatje  batteries  are  elimuiated,  and 
eiii^ines  substituted  tliat  can  be  opcr- 
atetl  sul)merL;etI  as  well  as  on  the  sur- 
face. The  pro])ellers  are  at  the  prow 
of  the  boat  in  order  to  eliminate  any 
inlicrent  tendency  to  dive  at  the  head. 
By  this  method  of  propulsion  an 
underwater  speed  of  seventeen  knots 
an  hour  is  possible.    The  surface  speed 


is  about  one  knot  slower — a  reversal  of 
the  usual  conditions.  Recent  tests 
have  demonstrated  the  reliability  of  the 
craft. 

The  company  hopes  to  be  able  to  ])ut 
iiitt)  service  a  submarine  dredg'er  in- 
cor])oralin,i^  the  ])rincii)les  unon  which 
the  boat  is  built.'  It  will  be  iiperated 
at  a  depth  of  one  thousand  feet  and 
carry  apparatus  with  a  lifting  capacity 
of  seventy-five  tons.  The  services  of 
such  a  machine  will  open  a  way  to 
securing  the  sunken  treasures  of  buc- 
caneering days. 


THE  ENGINE  KUOM   UE  THE  NEW  SUBMARINE 


THE  NEW  SUBM.-\RINE  AS  SHE  APPEARS  DURING  SURFACE  MANEUVERS 
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m\E^  TO  GO  IN  AMERICA; 

;HOTEl^S   ;    CAMPS    •    RESORTS' 


_^^v 


COME  TO 

The  Valley  Ranch 

A  famous  old  Spanish  Land  Grant  beauti- 
fully and  historically  situated  on  the  Pecos 
River,  7,000  feet  above  sea  level  and  sur- 
rounded by  pine  clad  mountains,  13,000  feet 
in  height.  Sunshine  every  day  in  the  .year, 
in  which  no  disease  germ  can  live.  The 
greatest  health  giving  country  in  the  world. 

Spend  your  vacation  where  you  can  get 
the  most  fun  and  at  the  same  time  build  up 
your  health.  Splendid  trout  fishing  —  all 
kinds  of  hunting — horseback  riding  —  camp- 
ing —  dancing  —  tennis  and  —  the  finest  cli- 
mate in  the   world. 

Not  a  Sanitarium  but  a  real  Ranch,  ideally 
situated  with  all  modem  home  comforts. 

Write  (or  Illuitrated  Booklet 

The  Valley  Ranch 

MILLER  BROS..  Proprietors 

Valley  Ranch  -  -  New  Mexico 


HI  TPn ^''^  Volumes  of  his 

nUVJV/        Greatest  Novels  .   . 

handsomely  bound  in  cloth,  large  clear  type, 
fine  quality  of  extra  thin  paper,  including 
a  year's  subscription  to  Techni- 
CAL  World  Magazine,  all  .  .  .  $3.60 

MONEY  BACK  IF  YOU  ARE  NOT  SATISFIED 


Technical  World    Magazine 

58th  St.  and  Drexel  Ave.,  CHICAGO,  ILL. 


HAMBURG 


LARGEST 

Sa    Sa    CO« 

in  the 
World 


AMERICAN 

OVER  400 

SHIPS 

1,306,819 

TONS 


Special  Summer  Rates 

May  1  to  October  1 

Jamaica  and  the 
PANAMA  CANAL 

Cuba,  Hayti,  Colombia. 
Costa  Rica»  Nicaragua 

WEEKLY  SAILINGS 

by  the  new.  fast  Twin  Screw 
Steamships  "Carl  Schurz'" 
and  "Emil  L.  Boas'*  and 
the  well  known  "Prlnz* 
Steamers  of  our 

ATLAS  SERVICE 


11  to  18  days    • 
25  Day  Cruises 
Cuba  Round 

Jamaica       Trip 

Panama  Canal  ^fM"'! 
Write  for  Booklet 


■    $75 

-  $115 

-  $75 
$110 


for  Boys  in  the 
Adirondacks 


St.  Regis  Camp 

An  ideal  camp  combining  pleasure  and  study. 
Free  tutoring  in  all  subjects:  all  land  and  water 
sports;  excellent  food.  Just  what  your  boy  needs. 
Two  camp  physicians,  athletic  instructor  and 
experienced   teachers.     $135  covers   all  expenses. 

p.  LANGDON,  A.M.,  M.D.,  Saranac  Lake,  N.  Y. 


Start  Your  Library  of  Practical  Handbooks  Now 

Send  Eor  our  laltsC  catalog  and  make  selection  from  our  line  of  single 
volumes  covering  Ihe  ioUowing  subjects:  Civil,  Mechanical.  Steam, 
Electrical.  Automobile,  and  Aeronautical  Engineerine,  Architecture. 
Carpentry  and  Buildinjf.  and  Business.  These  books  are  made  up  ol 
malerjal  used  in  our  instruction  Courses  and  comprising  our  Cyclopedias, 
,iTvl  are  constantly  revised  so  as  to  contain  the  most  up-to-date  informa- 
tiiin  on  the  suhiects  covered. 

Sold  By  The  Leading  Book  Sellers  All  Over  The  World 

American  school  of  Correspondence.    Chicago.    Illinois 
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When  Training  Counts 


**Yes  sir,  I*ve  been  with  you  going  on  five 
years  and  I  think  I  deserve  a   raise.** 

You  are  right  "up  against  it"  when  you  aslc  for  a  raise  if  the  only  recommendation  you  have  is: 
"years  of  service. "  This  will  never  get  you  anywhere.  You  must  have  special  training;  you  must 
demonstrate  to  the  boss  that  you  are  more  valuable  to  him  on  account  of  this  special  training;  on  ac- 
count of  preparing  yourself  to  fill  the  shoes  of  the  man  just  ahead  of  you.  Then  if  you  can't  get 
what  you  think  you're  worth,  there  are  always  hundreds  of  other  jobs  open  to  the  trained  man. 

Length  of  service  will  decrease  your  efficiency  rather  than  increase  it.    Five  years  ago  you  were  a  younger  man:  you  had 
more  ambition:  you  could  do  more  work — you  had  something  to  look  forward  to.    To-day,  if  you  have  not  been  improving  youc 

mind,  if  you  haven't  been  training  yourself  for  a  better  job.  you  are  in  a  rut— ' 
you  have  been  grinding  away  at  the  same  old  job.  Your  employer  may  value  I 
your  services,  but  you  are  probably  worth  only  what  he  pays — no  more. 

HOW  THE  AMERICAN  SCHOOL  WILL  GIVE  YOU 
THE  TRAINING  YOU  NEED. 

The  American  School  of  Correspondence  was  established  fifteen  yeara' 
ago  for  the  benefit  of  ambitious  men  and  women  everywhere.  This 
school  makes  :t  possible  for  you  to  obtain  the  education  and  training  you: 
need  without  leaving  home  or  giving  up  your  work.  It  will  bring  a  practical 
college  course  to  you  right  in  your  own  home.  No  matter  where  you  live, 
the  Amencan  School  will  train  you  in  any  branch  of  Engineering,  BusineM 
and  Law  Oi  oreoare  you  for  entrance  into  any  resident  college. 

Wvite  the  American  School  now,  while  the  subject  of  making  more 
money  is  ot  *our  mind.  State  how  far  you  went  in  the  public  schools,  what 
VQU  3re  doing  now,  and  what  you  .vould  like  to  be.  Your  case  will  receive 
snecia.'  attention.  The  American  Schoo!  will  tfll  you  the  best  and  quickest 
w^y  to  better  your  condition  and  get  more  money.  Check  the  coupon  and 
mail  it  row  Don't  let  this  matter  drag  another  day.  Another  year  might 
slip  by  and  find  you  at  the  same  old  job  and  prospects  for  a  raise  very  slim. 

American  School 

A    M,  of  Correspondence.  Chicago.  U.SA. ' 


Your  Opportunity  Coupon 


Mark  the  position  yoit,  want 
ahd    mail   the    coupon: now 


...ElectrirnI  Eneincpr 
...Eler.  l.ighl  &  PowerSapt. 
...Electrical  Wirfmon 
...Tolpphnne  Expert 
...Architect 
.,  .Building  Contractor 
...Architecttiriil  Praftsman 
...Struclural  Draflsmaa 
...Structural  Enpinoer 
...Concrete  Enelneer 
...Civil  EnginPer 
... Surveyor 
...Mecbanicnl  Engineer 
...Mechanicnl  DiaftsmaD 
...Steam  Encineer 
...Municipal  Enfrincer 
...Gas  Engine  Engineer 
...Gas Tractor  Engineer 


, .  Lawyer 
,  .Rnokbeeper  m 

,  .Slenographei'  | 

,  .Trlvnte  SeoretaiT 
..Accountant  I 

,.Cost  Accountant  " 

..CortTdPublicAcc'nt  g 
..Auditor  ■ 

..rtusiness  Manager  ■ 
..Fire  Ins.  Inspector  | 
..Fire  In^.  Adjuster  ^ 
..Fire  Ins.  Expert  I 

..Moving  Picture  OpV  ■ 
..Sanitary  Engineer  ■ 
..Irrigation  Engineer  1 
..Textile  Rons  m 

..College  Preparatory  | 
..Atito.  Blechanlciar 


Name 

Address  . 


J 


This  school  has  no  connection  with  any  other  school  using  the  name  "American 
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WE 
INVITE 

EVERY 

THIN  MAN 

AND  WOMAN 

This  is  an  invitation  that 
no  thin  man  or  woman  can 
afford  to  ignore.  We  invite 
you  to  try  a  new  treatment 
called  **Sargor'  that  helps 
digest  the  food  you  eat- 
that  puts  good,  solid  flesh 
on  people  that  are  thin  and 
under  weight. 


How  can  "Sargol**  do  this?  We  will  tell  you.  This 
new  treatment  is  a  scientific,  assimilative  agent.  It 
increases  cell  growth,  the  very  substance  of  which  our 
bodies  are  made — put  red  corpuscles  in  blood,  which 
every  thin  person  so  badly  needs,  strengthens  the 
nerves  and  puts  the  digestive  tract  in  such  shape  that 
every  ounce  of  food  gives  out  its  full  amount  of  nourish- 
ment to  the  blood  instead  of  passing  through  the 
system  undigested  and  unassimilated. 

Women  who  never  appear  stylish  in  anything  they 
wear  because  of  their  thinness,  men  under  weight  or 
lacking  in  nerve  force  or  energy  have  been  made  to 
enjoy  the  pleasures  of  life — been  fitted  to  fight  life's 
battles,  as  never  for  years,  through  the  use  of  "Sargol." 

If  you  want  a  beautiful  and  well-rounded  figure  of 
which  you  can  be  jjstly  proud — a  body  full  of  throbbing 
life  and  energy,  write  the  Sargol  Company.  l^u-H 
Herald  Building.  Binghamton,  N.  Y.,  today,  forSO-cent 
box  "Sargol,"  absolutely  free,  and  use  with  every  meal. 

But  you  say  you  want  proof!  Well,  here  you  are. 
Here  are  the  statements  of  those  who  have  tried — been 
convinced  — and  will  swear  to  the  virtues  of  this 
preparation: 

REV.  GEORGE  W.  DAVIS  says : 

*'I  have  made  a  faithful  trial  o!  the  Sargol  treatment  and  must  say 
it  has  brought  to  me  new  life^and  vinor.  I  have  gained  twenty  pounds 
and  now  weigh  170  pounds,  and.  what  is  better,  1  have  gained  the  days 
of  my  boyhood.     It  has  been  the  turning  point  of  my  lite." 

MRS.  A.  I.  RODENHEISER  writec 

"1  have  gained  immensely  since  I  took  Sargol.  for  I  only  weighed 
about  106  p--unds  wlien  I  began  using  it  and  nuw  I  weigh  130  pounds, 
so  really  this  makes  twenty-four  pounds.  I  feel  stronger  and  am 
looking  better  than  ever  before,  and  now  I  carry  rosy  cheeks,  which 
is  something  I  could  never  say  before." 

CLAY  JOHNSON  .ay.: 

"Please  send  me  anoth-r  ten-day  treatment,  I  am  well  pleased 
with  Sargol.  It  has  been  the  light  of  my  life.  I  am  getting  back  to 
my  proper  weight  again  When  I  began  to  take  Sargol  I  only 
weighed  138  pounds,  and  now.  four  weeks  later,  I  am  weighing  153 
pounds  and  feeling  fine." 

F.  GAGNON  write.: 

"Here  is  my  report  5ince  taking  the  Sargol  treatment.  I  am  a  man 
67  years  oiage  and  was  all  run  down  to  the  very  bottom.     I  had  to 


quit  work,  as  I  was  so  weak.  Now,  thanks  to  Sargol,  I  look  like  a 
new  man.  I  gamed  2j  pounds  with  23  days'  treatment.  I  cannot  tell 
you  how  happy  I  feel." 

MRS.  VERNIE  ROUSE  >ay.: 

"Sargol  is  certainly  the  greate";!  treatment  I  ever  used.  I  took  only 
two'boxes  of  Sarg'l.  My  weight  was  \.Z<*  pountis  and  now  I  weigh 
140  and  feel  better  than  I  have  lor  five  years.  I  ^m  r.ow  as  fleshy  as  I 
want  to  be.  and  shall  ceriainly  recommend  Sargol,  for  it  does  just 
exactly  what  you  say  it  will  do. 

Full  address  of  any  of  these  people  if  you  wish. 

The  fame  of  this  discovery  extends  throughout  the 
world.  A  gold  medal  was  awarded  Sargol  at  Brussels 
in  1910.    Another  at  Rome  in  1911. 

Sargol  has  been  used  and  prescribed  by  doctors  with- 
out number.  It  has  been  analyzed  by  eminent  investi- 
gators, and  found  free  from  any  dangerous  or  habit- 
forming  drugs. 

Dr.  Cuddy,  Hon.  Staff  Physician  St.  Luke'a  Hospital. 
says:  "I  have  prescribed  Sargol  and  am  exceedingly 
satisfied  with  results.  It  contains  all  the  elements  for 
flesh  forming,  is  of  high  value  in  most  cases  of  malnu- 
trition, assuring  rapid  recovery  from  wasting  diseases," 

The  eminent  Dr.  Mascarenhas,  Ph.  D.,  F.  C.  S.,  says: 
"Sargol  contains  elements  well  calculated  to  increase 
weight     It  is  free  from  harmful  or  dangerous  drugs." 

Dr.  Armant,  M.  D.,  Sc.  D.,  reports:  "Sargol  is  in 
every  respect  a  superior  preparation,  safe  flesh  builder 
and  vitalizer,  bound  to  benefit  those  taking  it." 

Probably  you  are  now  thinking  whether  all  this 
can  be  true.  Stop  it!  "Sargol"  does  make  thin 
people  add  flesh,  but  we  don't  ask  you  to  take  our 
word  for  it.  Write  us  today  and  we  will  send  you 
absolutely  free  a  50c  package  for  trial.  Cut  off 
coupon  below  and  pin  it  to  your  letter. 


This  Coupon  Good  for  50c  Package  "Sargrol." 

This  coupon  entitles  any  thin  person  to  one  50c 
package  "Sargol"  (provided  you  have  never  tried 
it)  and  that  100  is  enclosed  to  help  pay  distribution 
expenses.  The  Sargol  Company.  120-H  Herald 
Building  Binghamton,  N.  Y. 
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Complete  Lesson  FREE 


These  13  Magnificent  Volumes  "Library  of  American  Law  and  Practice"  Sent  to  You  At  Once. 

OST  wonderful  law  offer  ever  made.    This  free  lesson  will 

show  you  how  clearly  the  material  has  been  wi-itten  —  how  easily  you  can 

loarn  tlu-ouoh  our  system  of  teaching.  Tells  you  many  things  every- 
one should  know  about  law.  Every  article  in  this  great  course  was  prepared 
by  Deans  and  Professors  of  onr  Greatest  Universities,  Judfjes  of  Federal  and  State  Courts  and  Cel- 
ebrated Lawyers.  Harvard,  Yale,  Pennsylvania,  Chicago,  Wisconsin  and  Michigan  have 
contributed  to  this  ajrgregation  of  talent  vvhiih  no  one  university  can  equal.  A  remarkable  training; 
for  the  legal  profession.  Covers  every  branch  of  general  law.  Stripped  of  non-essentials 
and  frills.  Start  at  once  to  fit  yourself  for  inlluence  and  wealth.  You  must  act  immediately  to  se- 
cure the  benefits  of  this  tremendous  summer  offer.  We  guarantee  your  success  at  bar  ex- 
aminations.    Free  lesson  comes  prepaid,  costs  you  not  a  cent. 

56  Volumes  of  New  Law  Text  FREE 

Yes,  absolutely  free,  If  you  start 

now.  Ciet  this  offer  at  once.  Unparalleled  in 
the  history  of  home  study.  These  56  volumes 
are  written  by  great  authorities.  There  is  a 
tremendous  purpose  behind  this  great  offer. 
Let  us  tell  you  about  it.  It  is  made  possible 
only  because  of  the  magnificent  organization  of 
t  lie  ^eat  American  School  of  Correspondence.  Our  of- 
IVr  is  very  limited.  In  addition  to  the  13  handsome 
volumes  shown  ahove,  bound  in  threo-Quarters  law 
sheep,  you  got  these  56  volumes  of  text,  octavo  size, 
bound  in  cloth.  These  constitute  the  actual  key 
to  law  success  at  home.  They  make  ^^ 
everything  clear  as  a  primer.   Thewhole    ^RB  IB  HI  I 

•!^    P  r*  F  I 


scope  of  the  law  is  brought  right  down    ^-w 
to  1913.    But  you  must  _take_a^rl van-    ^r 


Bar  Examination 
Guarantee 

Every  student  re- 
ceivea  a  guarantee 
that  if  he  is  not  im- 

ini  di.itelv  successful 

l„.c,«,chcJf.-ceunl,il 
h,.  ,1.1. *:i  i>a3a  ana  is 
mi  11. lit. ..f. 


FREE 

Lesson 

Coupon 

American  School 
of  Correspondence 

You  must  send  this  coupon  within  the  next  few  days  to  get  ^  si^^nd  'orlxei  Ave 

this  free  lesson.    You  must  act  quickly  to  take  advantage  of  this    .^      =»■"        Chicaeo   ill 
tremendous  Law  offer.    Clip  out  tlie  coupon  and  send  it  at  once.   ^  w.i,  „.,„,.  „ki,™ 

Fhid  out  about  the  great  profession  of  law.  .  Find  out  what  a  ^  tStS^lJi^d'H^^'/rCI  SX 
knowledge  of  law  will  do  for  you  in  your  business  career.  1  he  4^  in  Law.  Also  tell  mo  about  your  spc- 
nation's  greatest  men  study  law  at  home.  This  free  lesson    ^      ^ial  free  offer  on  the  new  66  volumes 


36  Votaries  Like  These  Given  You  On  This  Offer. 


Mail  This  Coupon. 


tage  of  this  wonderful  offer  NOW.    ^' 

Act  Now!  j^ 


will  show  yu  how  clear  tliis  great  course  is— how  easy  to    ^» 
understand  when  written  by  these  great  legal  writers.       ^ 
Remember,  you   positively  must  act  at  once.    ^ 

Dept.  123Z,  SSth  St.  and      ▲ 


"The  Key  to  Law  Success." 


American  School  of  Correspondence,  g; 


rexel  Ave,,  Chlc^ago*  IIC. 


Address  _. 
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PATENTS 

I  TRADEMARKS    AND    COPYRIGHTS 

SECURED  OR    FEE   RETURNED 

S-nd  moj.-l  or  j-k.-lrli  and  d.scnplioii  of  your  invi-ntion  for 
free  s.-archottlu- U.S.  Patent  Ullic.-rooords.     ^      , ,     ., 

Uur  I'our  Rooks  mailed  Kri-i-  to  any  addn-ss.  Send  (or  tlusc 
books:  the  fimst  publications  over  issued  for  freedistnhution. 

HOW  TO  OBTAIN  A  PATENT 

Our  Illustrated  eislity  paue  Guide  Rook  is  an  invaluabl.| 
book  of  reference  for  inventors  and  contains  lOU  mechanical 
movements  illustrated  and  discribed. 

FORTUNES  IN  PATENTS 

Tells  How  to  Invent  for  I'rolit  and  wives  liistory  of  suc- 
cessful inventions. 

WHAT  TO  INVENT 

Contains  a  valuable  list  of  Inventions  Wanted  and  suk- 
cestions  concernini:  protitable  lu'lds  of  invention.  Also  in- 
formation resrardiiw  prizes  offered  for  inventions,  amonsr 
which  is  a  PRIZE  OF  $100,000 

offered  for  one  invention  and  $fO.CX)0  fur  others. 
PATENTS  THAT  PAY 

Contains  facsimiles  of  unsolicited  1.  tiers  from  our  clients 
who  have  built  up  profitable  enterprises  founded  upon  patents 
procured  by  us.  Also  indorsements  from  prominent  invent- 
ors, manufacturers.  Senators.  Congressmen.  Governors,  etc. 
WE  ADVERTISE  OUR  CUENTS'  INVENTIONS  FREE 
in  a  list  of  ;=iinilav  Newspapers  witli  two  million  circulation 
and  in  the  World't  Progrew.    Sample  Copy  Free. 

Victor  J.  Evans  &  Co. 


Msin  Offices.  724-726  Ninth  St.,  N.  W. 


WASHINGTON.  D.  C. 


Manufacturers 
^^^^^^  are  constantly  writinj?  me  for  — 

new  ideas  protected  by  OWEN  PATENTS.  Send  for  my  free 
literature  and  read  their  wants.  ,     ,.    „  ., 

CDCC  I  Three  finest  patent  books  published!  72-page  guide 
rnLL  !  "Successful Patents;"  "SteppingStones"  (contain- 
ing listof  over  200  inventions  wanted  :  tells  the  plain  trutfi 
about  prizes,  rev/ard  offers,  etc.)  and  Patent  Promotion 
(tells  how  to  sell  your  rights;  chief  causes  of  faUure.  etc.) 
All  sent/'«  "pon  request.  ,,  .u   ■ 

Very  highest  references.  I  help  my  clients  sell  Iheir  pat- 
ents or  dispose  of  their  applications.  Advice  free.  No  ol>- 
lisation  incurred  by  writing  me.  Free  manufacturing  fa- 
cilities. I  secure  patent  or  no  fee.  No  charge  tor  report 
as  to  patentability,  practicability,  etc. 

RICHARD  B.  OWEN,  19  Owen  Bldg.,  Washington,  D.  C. 


PATENTS 


C.    L.    PARKER 

Vormerh  Member  Examining 
Cirti,    V.  S,   Patent  0_!f(e 

PATENT    LAWYER 

44  McGiLL  Bldg. 

Washington.  D.  C. 


Patents,  Trade  Marks,  Copyrights,  Patent  Litigation 

Hnndhfiok  for  Inventors,  "Protecting.  KxploKing 
and  SelUus  Inventions"  sent  free  upon  request. 


P^„ 


TRADE  MARKS. COPYRIGHTS 


Difficult  and  Rejected  Cases  Solicited 

Eiperienced  Service— 29  sears'  acli»e  practice.    Liberal  tenns— Book  Free 

E.  G.  SIGGERS 

Box  12.  N.  U.  Building Washington.  D.  C. 


PATENTS 

THAT  PROTECT  AND    PAY 

Books,  Advice  and  Searches  FREE 

Seii.l  ,.k.'l(li  ..I- iiie.lel  forM-nr.li        llik-lw..!  I;eferene.>.. 
Heal   H.-..iilla,      I'l i.iii |il  iii'..^  A^-^nn■ll. 

WATSON  E.  COLEMAN,  Patent  Lawyer 

t\-i\   I.  Mieel.   >.  \\  .  W  ii»lihi;;l"ii.   I>   C. 

D  ATITMTC  BRING  WEALTH; 

■        *    »    ■     ^""    ^     ■     ^^     m-iy    bo    worth     hun- 
dreds of  dollars  t«>  y«ui.  books  and  advice  free.    Low  raloM. 
uasy  tornis. 
A.  WEDDERBURN.  Pal.Atty..  Dep(.  93.  Washington.  D.  C. 


Happy  Marriage 

l)fpiiid<;  lart^rly  on  a  kn^wl 
idyf  of  tin-  whole  truth  ai)()ut 
self  and  sex  and  their  relation 
to  life  and  health.  This  knowl- 
edge docs  not  come  in  tellic-nt- 
ly  of  itself,  nor  correctly  from 
ordinarv  uveryday  sources. 

SEXOLOGY 

iniustratr({) 

by  William  H.  Walling,  A.  M..  M.  D..  imparts  in  a  clear, 
wholesome  way.  in  one  volume: 

Knowledge  a  Young  Man  Should  Have. 
Knowledge  a  Young  Husband  Should  Have. 
Knowledge  a  Father  Should  Have. 
Knowledge  a  Father  Should  Impart  to  His  Son. 
Medical  Knowledge  a  Husband  Should  Have. 
Knowledge  a  Young  Woman  Should  Have. 
Knowledge  a  Young  Wife  Should  Have. 
Knowledge  a  Mother  Should  Have. 
Knowledge  a  Mother  Should  Impart  to  Her  Daughter. 
Medical  Knowledge  a  Wife  Should  Have. 
All  in   one    volume.  lllastratedt    $2,   postpaid. 

Wrile  for  "Other  People's  Opinions"  and  Table  of  Contents. 

PURITAN  PUB.  CO..  770  Perry  Bldg..  PHILA.  PA. 


.ii'i'i'i'iftf"i"iiii'm-im 

The  enormous  a   d  rapid  development 

Wyoming  makes  It  safe  for  us  to  pay  6*  — 

he  highest  saviiipstjank  interest  rate^ 

l>ecause  legal  interest  rate  in  Wyomintr 

I  j.;  sVo  to  12%.  Our  stringent  banliing  laws  give 

.veil  the  same  proteet  Ion  ynu  get  at  tiome.  \\  hy 

lie  content  with  3V1  to  4',C  "hen  we  will  pay  .tou 

t    Write  today  tor  hooklet.  also  how  to  get 

iniiilntiire    bank    IHEF,.    Pioneer   Trupt 

bavines  Bank,  i;i  i'loueer  lildg.,  Basin.  ^\  yo. 


— Do  Him  a  Favor — 

Your  newsdealer  is  under  a  steady  expense 
to  maintain  a  store  for  your  convenience. 

He  must  order  his  magazines  in  advance 
witliout  being  sure  of  selling  them  all.  Help 
him  by  telling  him  to  save  a  copy  of  Tech- 
nical World  Magazine  for  you  every  month. 
Thus,  you  will  do  him  a  favor  and  insure 
yourself  against  ever  missing  an  issue.  Or, 
if  y.m  wish  to  subscribe,  give  your  subscrip- 
tion to  him.  He  is  authorized  to  take  it  at 
the  regular  rates. 

Technical  World  Magazine 


Kindly  mention 


Technical  World  Magazine  vjhei:  zn-iting  advertisers. 
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Rensselaer 


Established  1824 


Troy,   N.    Y. 


Polytechnic 


Engineering 
and  Science 


Institute 


Courses  in  Civil  Enymrcring  (C.  E,)  Mechanical  Engi- 
neering (M.  E.)  Electrical  Enylneerinff  (E.  E.)  and  General 
Science  (B.  S.).     Alj>o  Special  Courses. 

Unsurpassed  new  Chemicnl.  Physical.  Electrical.  Mech- 
anical and  Materials  Testing  Laboratories. 

For  catalogue  and  illustrated  pamphlets  showing  work 
of  graduates  and   students  and  views  of   buildings    and 
I  campus,  apply  to 
I  JOHN  K.  NUGENT.  Registrar 


ELECTRICAL 


men  with  training  are  al- 
ways in  deinaiui.  having 
trained  over  2000  young  men 
in  the  past  20  years  in  the  fundamentals  of  Applied  Electricity,  The 
BJ  ss  Electrical  School,  w-lii  its  well-eijuipped  shops  and  labora- 
tories, is  peculiarly  wlII  qualilied  to  give  a  condensed  coufb©  in 

Kecc  ENGINEERING 

incluilin"  M.illH'mulii-s,  steam  and  Gas  En- 
gines, MechanicalDrawlng,  Shop  Work,  and 
Theoretical  and  Practical  Electricity,  in  all 
branches.  Students  coi  struct  dynamos,  in- 
stall wiring  and  test  e'ficiency  of  eleclr.cal 
machinery.  Course,  with  diploma,  complete 


IN  ONE  YEAR 


For  practical  vounR  men  with  limited  time.    21st  year  onens  Sept. 
24th.    Catalogiie  on  request.    65  Taltoma  Ave.,  WasMngton.  u.  u. 
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Good  memory  is  absolutely  essential  to  success , 
-  for  memory  is  power.    Be  successful— 5mp  For- 
getting!   Bet'in  your  real  training  at  orce. 
,  The  Dickson  Method  of  Memory  Trainine 

^^^^^nakes  you  "Forget  Proof,"  develops  concentration, 

will,    self-confidence,    quick    thought,  ready    speech 

Wri1:e  today  for  my  free  book,  "How  to  Remember" 

— faces,  names,  studies,  aNo  hew  to  secure  FREE,  a  ropy  of 

my  tlM  DeLuxe  iiortk,  "How  to  Speak  in  Puhtic."     Address 

Dickson  Memory  School,       7C6  Auditorium  Bldg.,  Chicago. 


DO  YOU  LBKE  TO  DRAW? 

That's  all  we  want  to  know. 

Now.  we  will  not  give  you  any  prnnd  priie  —  or 
a  lot  ol  Irce  stuff  if  you  answer  this  ad.  Nor  do 
we  claim  to  make  you  ricli  in  a  woek.  But  if 
you  are  anxious  to  develop  your  talent  with  a 
successful  cartoonist,  so  you  can  maUe  money, 
send  a  copy  of  this  picture,  with  (Jrenlt  in  stamps 
for  portfolio  of  curtoons  and  sample  lesion  plate 
and  let  us  explain. 

The  W.  L.  EVANS  SCHOOL  OF  CARTOONING 
843  Leader  Bldg.,  Cleveland,  Ohio 


WANTED-SALESMENANDSALESWOMEN 

Hundreds  of  good  positions  now  open  paying  from  $1,000.00  to 
S^. 000.00 a  year.  No  former  experience  required  to  get  one  of  them. 
We  will  teach  you  to  be  a  high  grade  Traveling  Salesman  or  Sales- 
woman by  mail  in  eight  weeks  and  assist  you  to  secure  a  good  position 
where  you  can  earn  good  waees  while  you  are  learning  Practical  Sales- 
man -hip.  Write  today  for  full  particulars,  and  testimonials  from  hun- 
dreds (if  men  and  women  wo  have  recently  placed  in  good  positions; 
alsjiistof  good  position?  open.    Addrt'.s3  (nearest  office)  Dept  liS. 

1t3ATIONAL  SALESMEN'S  TRAINING  ASSOCIATBON 
Chicago   New  York   Kansas  City  San  Francisco  New  Orleans  Toronto 


Bound  Volumes  oS 

Technical  World  RtagaMine 

We  have  a  few  spare  bound  volumes  of  Technical  World,  as  follows : 
Vols.  II.  III.  IV.  V.  VI.  VII.  VIII,  IX,  X.  XI.  XII,  xm.  and  XIV. 
Each  volume  contains  six  issues  of  the  magazine,  beautifully  and  sub- 
stantially bound  in  red  half  American  morocco,  stamped  in  gold.  Price 
per  volume  $J.OO,  all  charges  prepaid. 

TECHNICAL  WORLD  MAGAZINE 

58th  St.  and  Drexel  Ave.  Chicago,  Dl. 


INCH 


fFREE 

$15  Drawing  Outfit 

But  you  must  write  at  once.  Offer  expires  in  30 
days.ImakethismostexcepUonalgreatofferonly 
to  a  limited  number  of  selected  students.— Just 
think  of  it !  A  complete,  regular  Draftsman's 
$15  Working  Outfit  with  high  grade  Imported 
German  Silver  Set  of  Instruments  —  all  free. 

Be  a  Draftsman! 

Draw  $125  to  $175  per  month  at  once 

Big  demand  for  skilled  draftsmen.  Cnlls  every  day 
for  men  to  till  positions  paying  from  $lk5.00  to  $175.00 
per  month.  Many  positions  paying  $75  to  $1U0  per  week 
always  open.  Work  is  light,  pleasant  and  profitable. 
Unlimited  opportunities  for  e.xpert  draftsmen  and 
designers.  Mail  coupon  for  valuable  book,  'Successful 
Drafting."  It  explains  how  you  can  become  a  skilled 
draftsman  in  a  short  time.    It's  free. 

Chief  Draftsman?^; 


I   Guarantee 

To  instruct  you  until 
compct-^nt  and  placed 
in  a  position  at  a  regu- 
liir  sainrv,  paying 
frnm  S125.00  to 
§175.00  per  month 
nnd  furnish  you  free 
$15  Working  Outfit 
ct  once. 


I  am  Chief    Draftsman    of    a 

larse  nnd  %vell  known  compnny. 
1  will  instruct  you  personally  — 
cive  YOU  just  the  kindof  train- 
lug  vou  need  to  enable  you  tn  get 
one  of  the  big  jobs.  At  thistime 
1  can  arcommodiite  a  few  mrire 
imn  If  you  write  me  at  once 
1  will  send  ynu  my  bonU,  "J-'w-. 
cisMfviI  Draftinc."  with  full 
purtitulars— all  free.  BntyonirHst 
wiite   to  mo  —  or  aeod  coupon  now. 

Earn  While  Learning         *■  ^  ^  ^ 

You  can  start  us  soon  ps  you  enroll,       ^ 

ni:iking  S5  to  $10  P-r  dny.  workme  FREE 

for  me  at  home      ^^^'^ ^^^^y'  t  Outfit  CoupOIl 

Mail  Free  Coupon  Now  ^  ^^,  .  ^   „ 

Iwillf-end  mvnewbook'*8uccc'9s-     f     Cliicf  Draftsman: 

ful  l)riiftsnianship"if  youwrito        ^  Enflilieer  s 

at  once,  abflniely  free— also     ^  Fquipment  Co. 

particulars  about  my  offer  to     g   Div.  123Z  Chicago,  Ili 

a  few  nnil.itions    men    who        *      ■/...-».-*-  » 

want  t<>  make  from  82,500  ^  Without  anv  obligation  on  me, 
to  S5,000  a  year.  No  obli-  M  please  mail  yourbonk  "Success- 
gatiouB  whatever  on  you        *    f„i     UraftBmauship"     and    full 

r 1:„„  ♦i.a  ^niinnTi_      ^     pjirticulars  of  your  liberal  "  Per- 

'M    Bonal   Instruc-tion"  offer  to  a  few 
students,  Itisunderstood  that!  am 

Draftsman  /  """^"'^'^ '"  "^ ^"^  """""'-■ 

Division  123Z 

Engineer's       f  Name 

Equipment 

Co.  (Inc.)  # 

CHICAGO      M    Address 


in  sending  the  coupon. 

Chief 


ILL. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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426  Illustra- 
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Hero  ia  your  chance  to  Bocuro  aVi-solutnly  FREE  OF  CIIARnE 

the  most  complete  and  up-to-dato  plan  book  ever  pullished.    No 

^^^  carpenter  or  contractor  who  wishes  to  acquaint  himself  with  the  latest 

in  building  construction — no  man  who  is  contemplating  erecting  a  home — 

can  alTord  to  be  without  it.    This  great  new  plan  book,  "IV^odern  Amerl- 

^  /^^\      con  Homes,"  contains  plans  and  specifications  for  IGS  different  structures, 

^^^  r'^W^    m\     including  excellent  exterior  and  interior  views,  detailed  estimates,  etc. 

^  i>t^^  J  ^     Designed  by  the  leading  architects  of  this  country.    Includes  city,  country 

^^k'^r^l^  j^"^     »      and   suburban   homes,  bungalows,  farm  houses,  summer  cottages,  tent 

^t       %^^  J     houses,  camps,  garages,  apartment  houses,  and  various  public  buildings. 

If      ^k      ^  ^^  Printed  on  heavy  enamel  paper  and  substantially  bound. 

^  .*/%^      ^^  ^^^  Plans  and  specifications,  no  matter  how  well  prepared,  are  practically  use- 

X*^       >^^  ^^^  .^r  less  if  the  worker  who  follows  them  has  not  a  thorough  knowledge  of  his  trade. 

^.  l^  X  ^  .^r  Hfi  must  be  familiar  with  every  branch  of  the  building  profession  — with  every 

^^^^1^  jV  ^^^detail  of  modern  architecture.    It  is  for  the  worker,  whether  apprentice,  carpenter  or 

"^^>'  ^^^  contractor,  that  the  American  Technical  Society's  great  Cyclopedia  of  Architecture, 

^^     F  ^^^    Carpentry  and  Building:  has  been  prepared.    No  matter  what  your  position  or  experience, 

^^  ^^^  you  can  gain  from  this  work  knowledge  which  will  be  of  great  value  to  you.    With  this  complete 

^  review  of  architecture,  carpentry  and  building,  and  our  great  plan  book,  you  are  prepared  to  cope 

with  any  job,  however  difficult  it  may  be. 


The  Cyclopedia  of 


Architecture,  Carpentry  and  Building 

consists  of  ten  massive  volumes;  4,760  paKCs,  7x10  inches;  4,000  illustrations,  full  page  plates,  building  plans, 
diagrams,  etc.;  hundreds  of  valuable  tables  and  formulas;  cuefully  cross-indexed  for  quick,  easy  reference. 


■Partial  Table  of  Contents- 


Mechanical,  Freehand,  Perspective  and  Archilectural  Drawing,  Lettering,  Pen  and 
Ink  Rendering,  The  Orders,  Superintendence,  Strength  ol  Materials,  Masonry.  Rein- 
forced Concrete,  Carpentry,  Steel  Square,  Stair-Building,  Hardware.  Steel  Construction, 
Rool  Trusses,  Practical  Problems,  Estimating,  Contracts,  Specillcations,  Building  Law, 
Sanitation,  Sheet  Metal  Work,  Electric  Wiring  and  Lighting. 

The  Plan  Book  Sent  FREE 

With  every  order  for  the  Cyclopedia  of  Architecture,  Carpentry  and  Building  we  will  include  the 
Plan  Book,  absolutely  free  of  charge  and  send  you  the  Cyclopedia  and  the  Plan  Book,  express  prepaid*  for 
seven  days'  free  examlnaticn.  You  keep  the  books  a  full  week  — examine  them  thoroughly  at  your  leisure— 
and  if  they  don't  meet  with  your  expectations  they  may  be  returned  at 
our  expense.  Remember— the  complete  eet.  Cyclopedia  and  Plan  Book, 
are  sent  free  upon  receipt  of  the  coupon  below  and  we  pay  express 
charges  both  ways  if  they  are  not  satisfactory. 

Annfhpr  FE9PF  Affpr      With  each  set  is  included  a  year's  Con-      K,'j!i m.3:^^^^^B^MM.mk\^^SA3    t.w 
HIIDUiei     riflCCi   Ulier.     suiting   Membership,    regular  value      W^mmmSBfWSmSsmllf^m^Sr        a-iS 
$11^. (HI.  t-ntitling-yuu  tothefree  advice  of  a  corps  of  Expert  Architects. 
This  will  K^ive  practical  help  in  handling-  building  problems  which  are  too 
specific  to  be  taken  up  in  detail  in  the  Cyclopedia.    This  service  alone  13 
worth  more  than  the  first  cost  of  the  books. 


AMERICAN  TECHNICAL  SOCIETY 

CHICAGO,  U.  S.  A. 


t     ff    t 


Send  for  FREE  plan  book  to  day 


seni      Free 

^      Plan  Book  also 

^         Cvclopcdi.i     o( 

<r      Architecture. Car- 

'      pentryan^i  Buil.iing 

for  seven  days'  exam- 

„        ination.  1  wiUsendS^-OO 

^        withia     seven    days    and 

0        J2  00  a  mon'h  until  I  have 

.**>       paid    |:4.e0    ior     Cyclopedia 

X       (P!an    Bouk   included    free),   or 

notify  ynu  and  ln'Kl  books  subject 

to  your  order.     Title  not  to  pass  until 

lly  paid. 


400   Good    Suggestions  lor  the 

Carpenter.  Contractor  and  Builder. 
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HIS  yellow  cotton  shirt  was 
baliooned  under  tightly 
drawn  suspenders ;  his  an- 
cient trousers  hung  colorless 
and  shapeless  about  his 
legs ;  his  sunburned  hair  and  beard  had 
for  so  long  gone  unshorn  and  ragged 
that  it  required  close  inspection  to  note 
they  concealed  a  high  forehead  and  a 
strong  face ;  his  w-hole  person  gave  off 
an  odor  of  uncleanliness.  In  his  veins 
may  have  flowed  the  blood  of  kings  and 

Sff? 


fiREAT  FALLS 

PLANT  OF  THE 

SOUTHERN 

POWER  COM- 

"This  waterpowcr 

tlio  valleys  as  work- 


king  makers,  but  he  had  sunk  to  such  a 
low  financial  and  social  level  that  even 
the  Southern  negro  looked  on  him  with 
disgust  and  called  him  "poor  white 
trash."  But  toward  negroes  and  "South- 
ern gentlemen",  as  well,  he  was  a  true 
philosoplier ;  he  ignored  them,  as  he  did 
everything. 

Notwithstanding  all  that,  he  had  in  his 
extensive  front  yard— his  hut  had  the 
mountain  slope  for  its  dooryard  and  the 
mountain     .steep     for     its     garden — the 


I 


Benefactor  9 


By  George  H.  Gushing 


PANY    AT   CHARLOTTE.   NORTH   CAROLINA 
movement  was  to  coax  tho  raountnim-crs  down  mto 
tTs  and  ffivo  them  a  little  real  money  in  their  pockets 


riches  whicli  are  tlie  niakin 
of  an  empire.  But,  while 
.spending  his  abundance  of 
leisure  hours  in  touch'  with 
untold  milHons,  he  could  not 
put  even  the  meanest  of  his 
possessions  in  pawn  to  civiliza- 
tion for  a  single  dollar  with 
which  to  sur]5rise  his  vacant  pocket. 
Conscious  of  both  his  wealth  and 
poverty,  he  lived  in  squalor  and  fought 
to    the    death    with    his    neighbor    over 


James  B.  Dukr 
The  President  of   the   American    To- 
bacco Company  may  be  no  fit  subject 
for  a  halo,  but  he  has  done  a  great 
thing  for  the  South.    Through  his  fore- 
sight there  have  been  linlccd  up  three  great 
forces— the  plantation,   the  mountain    white, 
and  the  rivers — but  those  who  seem  to  know  shake 
their  heads. 

the  ownership  of  a  razorhack  hog  valued 
in    the   world's   markets   at   a   trifle   less 
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than  iiotliiiiL;'.  I>iit  ncvi'rtlK'k'ss  tnakini;-  a 
til  Mihjcct  for  a  feud. 

lie  had  been  tjuidiiii;'  a  N'orthcm  man 
on  a  hunting;  tri])  in  tlic  lUuo  Ki<l^e 
Mountains,  and  now,  returned,  they 
stood  before  the  rude  \og  cabin  of  the 
mountaineer.  _, 

This    \  o  r  t  h  e  r  n  e  r    saw    the 
weahh     everywhere     anil     cau- 
tiously (luestioned  this  hojieless 
nullionaire. 

"It  rains  in  these  mountains  r" 

"A  pow'ful  lot." 

"And    the    rainfall     make 
rivers  ?" 

"Yeah.    Rivers  a-plenty." 

".\nd    you    use    the 
rivers?" 

"To  go  a-fishin'   in 

"Ye  god  s,  m  a  n 
Don't  you  know  that 
those  same  rivers  will 
turn  water  wheels?" 

"B  11 1  you  go  1 1  a 
build  a  dam  and  a 
race  first." 

"Why  don't  you 
build  the  dams,  then  ?" 

The  m  o  u  n  t  a  i  n  e  e  r 
eloquently  turned  his 
pockets  inside  out  and 
showed  a  piece  of  string 
with    a    fishhook    tied    t( 

"But   sujiposin'    I    had 
dam,  wliar'd  the  water  wheel 
cum  from  ?" 

The     Xortherner     pointed 
down  the  valley  to  the  "man- 
sion house"  of  an  old  planta- 
tion, on  the  porch  of  which  a 
"Southern  gentleman"  was 
taking  his  ease   in  a  big  arm- 
chair   with    negro    servants    to 
do  what  little  work  was  done. 

"Alavbe  he  might  lend  you 
the  money  if  you  told  him  that 
you  wanted  to  build  a  cotton 
mill  on  the  edge  of  his  planta- 
tion." 

The  mountaineer  grinned  and  even  his 
gnarled  beard  could  not  conceal  the 
curious  meaning  of  his  grimace.  Again 
he  reversed  his  empty  pockets  and 
looked  over  into  the  valley. 

"The  same  down  thar.  He's  as  pore 
as  me — 'ceptin'  he  won't  own  up  to  it." 

"Yes,    a    half    bale    of    cotton    to   the 


acre,"  muttered  tln'  Xortherner  to  him- 
self. "It  takes  two  hales  to  the  acre  to 
make  it  ])ay.  Starved  land :  starved 
population — everything  starved,  and  all 
for  the  want  of  a  little  ready  money  to 
harness  this  waterpower." 

He    ended    his    soliloquy    abruptly 
and     looked     further    down    the 
mountainside  to  where  a  village 
nestleil  in  the  foothills, 
"'^'ou   could   b<irrow   the  luoney 
down  there,  maybe?" 
"Land     sakes !     You     cain't     git 
tuithin'  whar  thar  haint  nuthin' 
to    be   got,"    said    the   moun- 
taineer with  a  suggestion  of 
that  shrewdness  passed  on  by 
his  Scotch  ancestors.     "The 
coIi:)nel,  he  haint  got  nuthin' ; 
I  haint  got  nuthin' ;  and  the 
nigger,   he   haint   got 
nuthin' ;    an'    of    co'se    the 
village   hit   haint,   nuther." 
The     Northerner      .scruti- 
nized his  guide  with  rising 
appreciation  that  that 
rough  hunting  outfit  cov- 
ered   something  more   than 
merely  a  "mountain  white." 
To    draw    out    this    back- 
woods philosopher,  he 
made   another    suggestion. 
"I)Ut    there    is    money    up 
North.     You  could  get  all 
you   want  in  New  York." 
"Waal,  yas,  I  reckon  that's 
so.     But     we     all     couldn' 
rake  an'  scrape  nufif  money 
to  pay  fur  that  long  a  train 
ride.     Ennyhow,  thar  haint 
nobudv  nowhere  'at  'ud  lend 
tliat    much    to    a    stranger. 
Oh,   guess   hit   haint   no  use 
botherin'  my  haid  'bout  it. 
It'd  spile  luy  fishin'  enny- 
how." 

The  mountaineer  was 
without  regret  for  the 
things  which  might  have 
been  ;  without  the  stirring  of  hope  for 
the  things  which  may  come  to  pass :  and 
without  aiiy  bitterness  over  things  as 
they  are. 

Yet,  without  knowing  it,  this  uncouth 
mountaineer  had  just  done  what  in  his 
eyes  was  the  impossible  thing.  He  had 
been  to  New  York,  without  paying  for 
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the  ticket:  he  had  stood  face  to  face 
with  one  of  the  great  financiers  of  Wall 
Street ;  and  he  had,  in  his  rough  way, 
made  such  an  eloquent  plea  that  he  had 
won  sympathy  and  support  for  the  South 
and  for  himself.  Me  had,  in  fact,  inter- 
viewed— according  to  the  legends  of 
the  Carolinas — no  less  a  person 
than  James  B.  Duke,  the  Presi- 
dent of  the  American  Tobacco 
Company. 

He  had  done  even 
more.  He  had  begun 
a  work  which  was  to 
grow  and  which  since 
has  grown  into  one  of 
the  greatest  water- 
power  enterprises  on  earth. 
This  waterpower  enterprise  was 
to  start — and  since  has  started — 
to  wrest  the  cotton  mill  busi 
ness  out  of  the  hands  of 
\ew  England  and  to 
give  it  into  the  eager 
hands  of  the 
Carolinas.  The 
growth  of  the 
cotton  mills  in 
the  South  was 
to  solidify  the 
cotton  industries 
and  to  enrich  the 
cotton  planters ;  it  was  to  coax  the 
mountaineers  down  into  the  valleys  as 
workers  and  give  them  a  little  real 
money  in  their  pockets :  it  was  to 
give  struggling  and  moribund  villages 
a  reason  for  life  and  hence  life  itself; 
it  was  to  start  the  enriched  communities 
to  exchanging  visits  and  articles  of 
trade,  and  since  this  meant  the  growth 
of  better  transportation,  it  meant  also 
the  beginning  of  a  home  business. 
Where,  a  decade  ago,  there  were  want 
and  discouragement  as  the  accepted  lot 
of  every  listless  soul  in  that  whole  dis- 
trict, there  are.  today,  money,  hope,  and 
— a  future.  That  is  something-  of  a  result 
to  spring  from  an  offhand  interview 
between  a  mountaineer  guide  and  a 
hunter.  As  always  happens,  there  have 
come  with  the  new  prosperity  the  resur- 
rection and  transplanting  of  an  old,  old 
question  which  may  be  phrased  thus : 

"What  is  to  be  the  final  lodging  place 
of  all  this  money ?  Who  gets  it?  After 
it     has     done     shuttle-cocking     service 


among  the  people,  and  after  it  has  played 
'hide  and  seek'  in  poor  men's  pockets, 
is  this  stream  of  new  gold  to  find  a  rest 
in    the   capacious   pockets    of   James    B. 

Duke  or ?"     The  South  is  still 

wondering  what  the  end  is  to  be.  Some 
Southerners  have  already  answered 
that  insistent  question  to  their 
own  satisfaction  and  are  in  a 
state  of  rebellion  even  now.  All 
of  which  focuses  attention  upon 
the  man  in  the  hunting 
outfit  who  stood  on  the 
mountainside  and  lis- 
tened to  the  guide's 
philosophical  lament. 
James  B.  Duke — now  grown 
a  trifle  fat,  running  a  little  to 
pomposity,  and  being  something 
of  a  ])lunger — is  a  North  Caro- 
inian  by  birth.  He  won  the 
control  of  vast  sums  of 
money  by  organiz- 
ing the  tobacco 
i  n  d  u  s  t  r  y  —  a 
southern  prod- 
uct, by  the  way 
— a n  d  as  the 
head  of  the 
American  To- 
lacco  Company, 
he  has  some  power  in 
Some  puritan  souls  still 
hide  their  money  at  the  mention  of  his 
name,  but  that  is  neither  here  nor  there. 
He  knows  the  South — her  character- 
istics, her  prejudices,  and  her  possibil- 
ities.    Particularly,  he  knows  cotton. 

From  his  own  knowledge  of  condi- 
tions, and  aided  by  the  keen  eyes  of  his 
guide,  Duke  saw  the  South  in  its 
nakedness.  In  the  lowlands,  the  discour- 
aged planter  and  the  indolent  negro 
were  working  the  cotton  fields  without 
hope  in  their  hearts,  or  money  in  their 
purses :  the  land  already  robbed  was 
growing  poorer  year  by  year.  In  the 
mountains,  a  race  of  hardy  men,  sound 
of  limb  and  clean  in  mind,  were,  because 
they  had  neither  money  nor  opportunity, 
marking  time  and  waiting  for  death : 
they  were  worthless  hunters  in  a  land 
where  even  small  game  was  becoming 
scarce.  Forming  a  link  between  moun- 
tainside and  valley  were  the  rivers  of 
the  Blue  Ridge ;  each  one  was  a  store- 
house   of    power,    but    used    only    as    a 


Street. 
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reservoir  lor  lish.  Duke  once  lold 
a  friend  tiiat  these  three  great  forces — 
the  plantation,  tlie  mountain  white,  and 
the  rivers — could  and  should  be  made  to 
work  together  to  tjivc  the  South  full 
possession  c>f  its  natural  endowment  of 
wealth,  lie  proposed  to  make  thoni  ]ndl 
together. 

Human  fancy,  which  always  outruns 
the  s])eed  of  the  story-teller,  has  already 
constructed  the  development  of  this  plan. 
Duke,  it  says,  has  built  up  a  cotton  mill 
trust,  lias  run  its  machines  by  water- 
]iowcr,  and  has  placed  the  mountaineer 
in  charge  of  the  whole  concern.  Human 
fancy  errs  there  in  two  vital  jiarticulars. 
.V  community  in  which  a  single  cotton 
mill  is  untold  riches  is  not  ready  for  a 
trust :  it  would  die  of  prosperity.  Also, 
a  man  trained  only  to  hunt  and  fish  may 
not  be  equally  skillful  in  managing  a 
string  of  factories.  So,  instead  of 
throwing  millions  of  dollars  into  the 
South  and  expecting  to  see  an  industry 
born  full-grown,  the  New  York  financier 
moved  with  that  caution  which,  tries 
everything  on  the  dog.  To  see  whether 
this  waterpower  was  available  and 
whether  the  South  could  make  cotton 
cloth  as  well  as  grow  raw  cotton,  he  lent 
a  few  thousand  dollars  to  some  progres- 
sive young  men  who  wanted  to  build 
a  cotton  mill  and  who  knew  how  to  run 
it.  They  threw  a  small  dam  across  the 
French  Broad  River — so  the  story  runs 
— and  having  obtained  w-aterpower,  op- 
erated their  small  mill ;  employed  a  few 
mountain  whites  part  of  tlie  time,  and 
bought  cotton  in  small  lots  from  the 
nearby  growers.  As  a  business  venture, 
it  looked  like  child's  play ;  like  mere  doll- 
house  industry — and  it  was.  It  was  not 
the  kind  of  a  thing  one  would  expect  a 
millionaire,  and  especially  James  B. 
Duke,  to  do.    Yet,  it  was  the  wise  thing. 

However,  this  little  mill  made  money. 
That  was  what  Duke  hoped  and  really 
expected  it  would  do.  The  news  spread ; 
everywhere  it  was  told  that  the  South 
was  making  its  own  cotton  cloth.  Other 
mills  started  in  the  same  small  way  and 
they  too  made  money.  That,  also,  was 
what  Duke  hoped  and  expected  would 
happen.  Still  others  grew  up  like  mush- 
rooms :  the  plants  multiplied  until  now 
they  punctuate  every  fast-moving  stream 
on  either  side  of  the  Blue  Ridge.     There 


is  no  more  potent  contagion  than  tlic 
desire  to  make  money;  given  a  known 
way  of  doing  it,  hundreds  and  even 
thousands  will  have  themselves  inocu- 
lated. The  desire  to  own  cotton  mills 
spread  like  an  epidemic — especially  when 
it  became  known  that  Duke's  purse  was 
open  tt)  borrowers.  All  of  these  mills 
are  built  of  brick  and  have  roofs  of  red 
tile.  They  all  look  alike,  and  some  .say 
Mr.  Duke  had  a  hand  in  this  uniformity 
of  design;  it  is  said  he  induced  others  to 
build  that  he  might,  in  time,  foreclose 
the  mortgage  and  own  all  the  mills  him- 
self. This  comes  from  those  who  do  not 
put  their  trust,  exactly,  in  the  philan- 
thropic motives  of  the  head  of  the 
American  Tobacco  Company. 

These  manifold  and  elaborate  prepara- 
tions for  turning  cotton  into  cloth  no  . 
sooner  had  been  made  than  a  great  and 
serious  problem  arose  demanding  solu- 
tion. These  were  local  and  isolated  mills 
without  any  home  market  worth  the 
name.  When  the  new — and  unseasoned 
— mill  owners  tried  to  sell  their  cotton 
goods  in  the  "open  market"  they  realized 
how  far  behind  the  procession  the  South 
was.  Cotton  goods  constitute  not  only  a 
national  but  an  international  commodity  : 
they  are  sold  in  Japan,  China,  and  South 
America  as  well  as  in  New  York  and 
Chicago.  To  hold  their  own  in,  to  say 
nothing  of  conquering,  this  market,  great 
selling  organizations  have  been  built  uj) : 
they  occupy  great  offices  in  Boston  and 
New  York  and  labor  without  ceasing  to 
keep  their  fingers  daily  and  even  hourly 
upon  the  ]iulse  of  demand.  If  they  are 
to  sell  and  get  a  profit,  they  must  know 
where  the  profitable  demand  is  and — 
satisfy  it.  These  unsophisticated  mill 
owners  in  the  mountains  of  the  Carolinas 
began  to  see  themselves  as  others  sa\\' 
them.  Lazarus  in  his  rags  sitting  at  the 
table  of  Dives  would  not  have  cut  a 
sorrier  figure.  They  began  to  see  that 
it  is  one  thing  to  produce,,  but  a  far  dif- 
ferent thing  to  sell.  How  to  learn  to 
sell  before  the  mill  owners  had  become 
bankrupt  was  the  question. 

Duke  saw  some  of  the  mill  owners 
and  suggested  something  to  this  efifect : 
He  was  in  command  of  a  central  selling 
organization  which  was,  at  that  minute, 
busy  disposing  of  tobacco  in  the  inter- 
national   market.      His    selling   company 
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might  easily  liandle  their  cotton,  as  well 
as  tobacco,  and  thus  save  them  trouble 
and  expense ;  indeed  he  wanted  to  be- 
come the  central  cotton-selling  syndicate. 
Human  nature  is  perverse  as  all  are 
aware :  it  did  not  believe  Duke  to  be 
disinterested.  The  men  who  had  bor- 
rowed money  from  the  tobacco  magnate 
showed  him  the  door  when  he  mentioned 
this  new  scheme. 

While  they  rejected  his  offer,  the  mill 
owners  realized  that  something  must  be 
done.     The     Spinners'     and     Growers' 
Association     of     North     Carolina     was 
formed — a    practical    suggestion    as    to, 
what  should  be  done.     This  was 
followed  by  the  formation  of  the 
same  kind   of  an   association   for 
South    Carolina. 
The  idea  was 
that 


this  association  should  study  markets 
and  selling  methods.  The  new  scheme 
didn't  work  ;  in  fact,  no  such  association 


ever  did 
the  cotton 
sold. 

After  the 


work.      Still, 
goods  must  be 
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Where  Hogs  Wear  Yokes 
Thf  tlir.,-  piece  collar  kfops  the  razorback  on  his  own  side  of   th 
fence. 


The  Home 

IN  THE  Hollow 

In  the  mountains  at  the  foot  of  which  this 

rude  dwelhng  nestles  there  are  rivers  which 

now  turn  water  wheels. 

failure    of    the    association    came    the 
customary  thing — consolidation.   Lewis 
W.    Parker,    Captain    Smythe,    and    a 
]\'Ir.    VVoodside    began    to   buy    out 
those  little  mills.     It  is  the  same 
old  story.    The  trouble  always  is 
to   sell    what    is   produced.    The 
sinall  individual  tries  it,  at  first, 
and    fails.     Then   small   individ- 
uals,    collectively     through     an 
association,   try    it    and    fail   be- 
cause an  association  camiot  hire 


a  genius  big  enough  for  the  job. 
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Al'tor  that  Clinic  a  few  iiu'ii,  of  a  luaii, 
williiii;-  to  .sliouldcr  tlic  burden  alone; 
tliev  l)uy  or  he  buys  t)Ut  the  olliers. 

Tlie  man  of  courage  in  the  Carohnas 
is  Parker,  lie  is  one  of  those  business 
men  who  Hve  by  the  card  index  and 
transact  business  on  the  train,  over  the 
dinner  table,  or  even  over  telephone 
after  he  has  ai'one  to  bed.  He  can  tell 
\ou,  from  his  cards,  the  last  price  of 
cotton  goods  in  Jajian,  or  how  much 
more  per  yard  of  jjoods  it  costs  to  run 
the  ]ilant  with  a  darky  and  coal  than 
to  run  it  with  waterpowcr.  In  a  word, 
he     is     "all     business".      I'arker     is     the 


doniin.aiit  factor  in  the  cotton  mill  situa- 
tion in  the  Carolinas. 

Alas  for  the  repose  of  the  South !  As 
these  bigger  companies  with  their  bigger 
investments  were  formed,  the  managers 
like  I'arker  fotmd  it  necessary  to  run 
their  mills  full  lime  instead  of  part  time. 
This  meant  that  the  mountaineers — 
always  working  under  mental  protest — 
must  labor  steadily  instead  of  spasmodic- 
ally. Also,  raw  cotton  must  be  bought 
in  (juantity  instead  of  in  small  lots.  I!ut, 
above  all,  the  mills  must  have  a  constant 
supply  of  power. 

.\t    that    interesting    point,    the    mill 


"THE    GROWTH    OF   THE   COTTON    MILLS    IN    THE   SOUTH  WAS  TO  SOLIDIFY 
THE  COTTON  INDUSTRIES  AND  ENRICH  THE  COTTON  PLANTERS" 
>  -^  And  the  attendant  curse  of  child  labor  has  not  been  lacking. 
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"The  growth  of  the  cotton  mills  was  to  give 

struggling  and  moribund  villages  a  reasoD 

for  life  and  hence  life  itself." 


W.  S.  Lee 

Chief  Engineer  of  the  Southern 

Power   Company    at  Charlolt'^, 

North  Carolina. 


owners  learned  a  ^reat,  im- 
portant truth.    The  mountain 
streams  caimot   be   trained   to 
perform  on  any  ten-hour-a-day 
schedule  for  three  hundred  days 
in    a   year,    even    though    moun- 
taineers may  be.     These  streams 
are  swollen  torrents  today  and  purling 
brooks  tomorrow.     They  produce  much 
and  little  power  intermittently. 

Duke  introduced  himself  as  the  savior 
of  the  situation.  He  bought  from  the 
mill  owners  their  waterpower  plants 
complete ;  he  tied  them  together  with 
electric  transmission  lines,  and  he  formed 
the  Southern  Power  Company  to  own 
the  whole  outfit.  This  company  has 
headquarters  at  Charlotte,  North  Caro- 
lina. When  the  mountain  streams  are 
running  banks  full,  he  makes  waterpower 
at  these  isolated  plants  and  feeds  it  into 
his  transmission  lines ;  in  drought  times, 
he  makes  electric  power  with  coal ;  thus 
he  manages  to  keep  the  transmission 
lines  "full".  Water  and  coal,  at  the  bid- 
ding of  James  B.  Duke,  complement 
each  other  to  give  the  unremitting  supply 
of  power  which  the  cotton  mills  demand. 

Having  completed  this  outfit,  Duke 
learned  a  lesson  ;  some  suspect  that  he 
knew  it  all  the  time.  Mountain  streams, 
coal  and  electric  generators  belong  to 
no  labor  union  ;  they  recognize  no  eight- 
hour  day  :  they  work  at  night  as  well  as 
bv  day.  The  Southern  Power  Company, 
formed  to  serve  the  cotton  mills,  discov- 
ered— much  to  its  surprise,  no  doubt — 
that  when  the  mills  were  not  running  full 
time  it  could  light  the  Southern  cities, 


run  the  street  railways,  and 
even  develop  and  support 
interurban  lines.  At  any 
rate,  it  is  selling  power  now 
to  all  of  them.  Southern 
men,  who  do  not  like  the 
gentleman  particularly,  say  that  these 
companies,  also,  are  falling  into  the 
hands  of  James  B.  Duke. 

Anyone  who  has  watched  the  business 
of  a  community  unfold  knows  the  full 
meaning  of  the  various  steps  here 
pointed  out.  The  whole  section  has 
begun  to  show  signs  of  business  life. 
It  is  starting  to  grow.  Interchange, 
which  is  the  soul  of  business,  is  becoming 
a  common  factor.  Anyone  whose  eyes 
have  been  opened  can  see  that  the  peo- 
ple are  in  the  initial  stage  of  learning  to 
use  power  to  produce  things.  The  cot- 
ton grower,  the  mountain  white,  and  the 
little  rivers  have  been  set  to  work  at  a 
faster  pace.  This  awakening  is  having 
its  efifect  upon  the  great  region  that  has 
lain  practically  dormant  since  the  Civil 
War.  After  a  lapse  of  five  decades  we 
are  beginning  to  hear  of  a  New  South, 
and  in  this  reconstruction  we  find  water- 
power  asserting  itself  as  the 
single  factor. 

If  the  mountain  streams  could  not 
supply  enough  power  at  first  to  keep  all 
the  cotton  mills  going  all  the  time,  they 
are  hopelessly  inadequate  to  meet  the 
present  expanded  demand  for  power.  This 
means  a  demand  for  more  and  more 
coal ;  the  greater  the  expansion  the 
And,   this   is   not 
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greater  the   demand 


A  MAN  WHO  LISTENS  TO  INDIANS'  TROUBLES 


■"TllF.  Jiulian  has  never  hoan.!  llie  slangy 
■^  advice:  "Tell  your  troubles  to  a 
policeman."  His  first  thoug'lit  is  to  tell 
not  only  his  trouiiles  but  liis  joys  as  well 
to  the  liulian  agent.  Not  all  agents  will 
listen,  but  the  Navajo  who  makes  a 
trilling  journey  of  fifty  or  sixty  miles 
across  the  desert  to  confide  something 
to  the  "Tall  Ca])tain" — William  T.  Shel- 
ton,  Agent  of  the  Navajos  at  Shiprock. 
New  Mexico — never  finds  the  office  door 
shut,  liut  for  all  his  sympathy  with  the 
older  Indians,  and  his  willingness  to 
listen  and  to  aid,  Air.  Shelton  has  bent 
most  of  his  energies  upon  the  younger 
generation.  He  is  turning  out  first-class 
farmers,  mechanics,  and  housekeepers  at 
the  San  Juan  School.  Book 
learning  is  not  neglecte( 
but  it  is  ever  borne  in  mind 
that  the  Indian  must  be- 
come 

tisan    before 
he   can    de- 
velop   into 
an    artist, 
and 
\v  o 


with  the  hands  is  what  the  Indian  chil- 
dren are  taught  chiefiy  at  Shi|)rock. 

Sujicrintendent  Shelton  has  so  far 
overcome  the  ancient  jirejudice  of  the 
Indians  against  schools  that  the  old 
Navajos  are  actually  eager  to  have  their 
children  enrolled  at  the  San  Juan  School 
and  are  disapjiointed  if  there  is  no  room 
for  them. 

Mr.  Shelton  has  had  varied  ex])erience 
in  the  Indian  service.  He  has  been  in 
charge  of  other  tribes  of  southwestern 
Indians,  Iiut  in  building  up  the  San  Juan 
."■school  and  agency  he  has  erected  an 
enduring   monument    which    reflects    the 

ernment's    atti- 
tude toward  its 
red     wards 
;i  n  d     a  n- 
cillicr  phase 
of  the  solu- 
t  i  o  n  of  the 
Indian  ]iroblem. 


Thh    "T.^ll    Cap- 
tain" AND  One  of 

His  Pupils 
In  the  San  Juan 
School  at  Shiprock 
the  Indian  children 
are  taiiLrlit  various 
lorms  of  handicraft. 
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MASTER  OF  BEAVER  LORE 


HAD  Enos  A.  Mills  been  christened 
according  to  the  descriptive  ideas  of 
the  Indian  medicine  man,  no  doubt  he 
would  be  known  today  as  "The  Little 
Brother  to  the  Beaver",  for  the  Colorado 
naturalist  has  made  himself  a  world 
authority  on  the  busiest  and  most  inter- 
esting of  fur-bearing  animals. 

Mr.  Mills  talks  beaver  the  way  the 
dyed-in-the-wool  city  "fan"  talks  base- 
ball. He  can  talk  bear,  deer,  and  all 
other  kinds  of  wild  game,  but  beaver  he 
has  studied  at  all  angles,  and  under  all 
sorts  of  climatic  conditions  for  more 
than  twenty  years,  and  that  is 
the  scientific  world  takes 
when  he  deliv- 
lecture,  or 
writes  an  ar- 
ticle, or  a  book, 
on  the  subject 
that  is  his 
hobby. 

According  to 
Mr.  Mills  "the 
map  of  this 
country  would 
look  very  dif- 
ferent today,  if 
there  never 
had  been  any 
beaver.  The 
free  trappers 
and  represent- 
atives of  the 
great  fur  com- 
panics  were 
lured  West  by 


the  opportunities  in  the  beaver  trade. 
These  wanderers  in  the  wilderness  re- 
ported upon  the  richness  and  the  limit- 
less possibilities  of  the  country  they  had 
traversed,  and  started  the  great  move- 
ment that  settled  the  West,  as  we  know 
it  today.  So  the  beaver  is  the  greatest 
friend  your  Uncle  Samuel  has  among  the 
kindred  of  the  wild,  and  the  few  that  are 
left  deserve  all  the  protection  they  are 
getting. 


"The   Little  Brother  to 

THE  Beaver" 

He  can  tnlk  bear.  deer,  and  all 

other  kinds  of  wild  game,  but 

beaver  he   has  studied   at   all 

angles. 
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Like  the  skilled  fisherman,  who  can  find  fish 
where  "there  ain't  none,"  Mr.  Mills  can  detect 
beaver  signs  where  beaver  have  not  been  seen  for 
years.  This  was  proved  once  when  he  was  in 
Paris,  and  found  traces  of  this  animal  that  even 
the  e.xpert  zoologists  had  thought  extinct. 


•ONLY  THE  PHOTOGRAPHER" 


SOME  eveiiii\c:  before  long  you  will 
probably  be  silliii;;-  viewing  inov- 
int;-  pictures  of  tbe  African  wild,  tbe 
realism  of  which  will  startle  and  amaze 
\ou.  While  you  are  marveling-  at  the 
intimateness  of  the  pictures  of  zebras. 
giraffes,  snakes,  ostriches,  and  wild  pigs 
— which  show  by  the  uneasiness  of  the 
animals  that  the  camera  man  was  within 
scenting  distance — which   show  the  ani- 


mab 


the  very  act  of  striking ;  while 


you  are  viewing  these  unusual  pictures 
vou  will  probaiily  be  so  moved  to  won- 
der that  you  \vill  entirely  forget  tbe 
photographer.  But,  what  of  the  man 
who  "took  his  life  in  his  hands  and 
brought  back  the  picture  of  a  wountled 
lioness  charging  the  camera,  a  picture 
taken  so  close  that  at  the  last  the  lioness 
is  out  of  focus  and  appears  only  as  a 
blur?  What  of  the  intrepid  adventurer 
who  secured  three  hundred  feet  of  film 
showing  the  antics  of  a  rhinoceros  which 
finally  all  but  wrecked  everything  in 
sight  and  jeopardized  the  continue! 
existence  of  the  photographic  expedi- 
tion? What  of  John  C.  or  "Jack" 
Hemment  ? 

Let  us  focus  for  a  moment  the 
big  black  box  upon  the  man  usu- 
ally found  behind  it,  and  we 
see  a  Goliath  who  makes  the 
average  husky  man  look  puny. 
He  is  attired  in  a  soft  flannel 
shirt  and  a  wide  slouch  hat, 
his    inseparable    companions. 
In    his    deep    blue-gray    eyes 
there    seems    to    lurk    a 
stern    smile.     The    gen- 
eral effect  is  that  of   a 
man  too  big  for  the  or- 
dinary   tape    strings    of 
conventionality,  a  man 
of  individuality. 


liorn  in  Cambridge,  England,  in  1862, 
Hemment  soon  found  the  little  isle  too 
close  a  fit  for  his  abounding  vitality  and 
so  "came  out"  in  18S0,  and  stirred  up 
interest  by  breaking  the  world's  record 
for  fast  skating,  and  by  other  deeds  to 
be  laid  at  the  door  of  fearlessness  and 
restlessness.  His  love  of  the  outdoors 
led  to  an  interest  in  photography  and, 
from  this,  the  work  of  a  war  corre- 
spondent was  but  the  inevitable  step  for 
which  both  his  brain  and  physique  so 
well  fitted  him. 

In  this  capacity  he  visited  Cuba  during 
the  Spanish-.\merican  War  and  later 
brushed  shoulders  with  .Admiral  Dewey 
at  Manila.  From  thence  be  went  to 
China  during  the  Boxer  uprising  and 
secured  the  interview  which  relieved  the 
anxiety  of  the  world  as  to  the  fate  of 
the  Christian  Legations.  "Scoops"  are 
mere  details  of  a  day  to  this  Jack  Hem- 
ment, who  is  the  personification  of 
.-Kccomplishment. 

When    the   photographic   expedi- 
tion into  the  heart  of  Africa  was 
organized       Hemment       was 
[ken  along,  as  he  very  mod- 
stly    says,    to   be    "only    the 
jhotographer".     In    the    ex- 
pedition were  two  daring 
hunters.    Black   and    Out- 
ram  by  name.     Of  them 
Hemment  cannot  say  too 
much,    for    to    them    he 
considers    that    he    owes 
his    life — not    once,    but 
innumerable    times. 
They  stood  beside  or 
behind     his     camera. 


PHOTOGR.^PHER  ."VND 

SUBJECT 

This  dyins  lioness  received  her 

death  wound  just  in  time    to 

save  Hemment's  life. 


JK 


V. 


^- 


— *> 


S/2 


ONLY  THE  PHOTOGRAPHER 


813 


coolly  waiting  until  the  last  possible  sec- 
ond to  fire  upon  the  beasts  of  the  jungle 
as  they  charged  the  mysterious  black 
box  which  never  failed  to  excite  them. 
Hemment  thinks  the  hunters'  cool- 
ness was  wonderful,  but  has  little  to  say 
of  himself,  or  of  his  own  sensations,  as 
he  again  and  again  faced  hideous  and 
imminent  Death  without  even  a  weapon 
in  his  hand,  calmly  calculating  just 
how  far  he  dare  risk  life  and 
limb  for  the  sake  of  the  film 
which  was  so  mechanically 
registering,  for  the  first  time 
in  the  history  of  the  world,  wild 
beasts  wounded,  at  bay,  charging, 
and  even  in  the  very  act  of  the 
death  leap. 

Hemment  is  more  of  a  scientific  man 
than  most  of  his  type.     He  does  not 
like  hunting  for  the  mere  joy  of  the 
sport.     He  is  too  sympathetic  toward 
the  animals  for  that,  but  he  does  love 
the    danger    met   by    a    man    with    a 
camera  in  the  wilds. 

"I  would  go  back  again,"  he  told 
me  once,  "if  I  could  get  someone 
to  back  me  who  would  not 
want    any    hunting    done 
It's  a  wonderful  country 
out  there,  and   I  think 
that  I've  proved  that 
you  don't  have  to  kill 
animals    in    order    to 
photograph  them.   Of 
course    you    have    to, 
sometimes,  to  save 
yourself,  but  many  times 
a    wild    animal,    unless 
alarmed,  will  act  just  as 
indifferently   towards 
a    man    as    a 
domestic  ■'W-' 


one  would.  Once  I  shot  at  something, 
not  noticing  that  two  lions  were  hidden 
near  me.  The  sound  aroused  them  from 
a  comfortable  nap  that  they  were  having, 
and  all  they  did  was  to  roll  their  eyes 
up  at  me,  and  then  go  to  sleep  again." 

This,  then,  of  Jack  Hemment,  the  big- 
hearted,  intrepid,  brawny  wooer  of  Ad- 
venture, who  emanates  individuality 
from  a  dynamo  of  energy 
and,  behind  a  photographic 
lens,  faces  a  charging 
beast  with  all  the  assur- 
ance of  an  armored 
knight. 
This  of  the  man  who  knows 
not  f>.ar,  who  thrives 
■=>-  o  n  d  a  n  g  e  r,  a  n  d 

who  eagerly 
seeks  new 
outlets  for 
his  remark- 
able store  of 
courage. 

JOHN  C.  HEM- 
MENT 
"The  general  effect 
is  that  of  a  man  too 
bii:  for  the  ordinary 
tape  strings  of  con- 
ventionality." 


BRINGING    THE    ••TALKIES"    TO 
YOUR    HOME 

By 
EDWARD    LYELL    FOX 


IX  the  central  station  of  the  Tele- 
phone Company,  a  switchboard  girl 
is  sitting  at  a  private  telephone. 
Her  pencil  is  poised  above  an  order 
book.  There  comes  a  call  and,  as 
she  takes  the  message,  the  pencil  races 
across  the  paper. 

"All  right,  Riverdale,"  she  replies. 
"You  may  expect  it  at  nine  o'clock." 

Pressing  a  button  she  glances  over  her 
message  to  see  if  she  has  transcribed  it 
correctly  and  presently  turns  it  over  to  a 
boy.  He  hurries  it  off  to  another  smaller 
room  which  looks  like  the  salon  of  a 
talking  machine  company.  Here  one 
sees  stacks  of  rubber  disks,  the  em- 
balmed voices  of  Caruso  and  Raymond 
Hitchcock.  Here,  too,  there  are  talking 
machines,   but   of  a  sort   different   from 


Electric  wires  run  from  truinpet& 
to  rcpitxducing  -machiTie  la  galley 


Electric  wires  connect  ifepiuiucLng 
trumpets. 

Arrangement  of  the  Mf.ch.-vnism  in  Webb's 

"Talkies" 

By  means  of  this  apparatus  he  makes  the  voices 

come  from  all  parts  of  the  screen  and  gives  tn 

each  voice  an  individuality. 


any  we  have  seen  before.  They  are 
more  elaborate.  They  are  surrounded 
by  little  accessories  about  which  we 
know  nothing.  And  behind  them,  joined 
to  them  by  wires,  is  a  vast  switchboard. 
It  covers  the  entire  wall. 

Behind  a  deep-backed  desk  near  the 
door  sits  a  man.  To  him  comes  the  boy 
and,  dropping  the  message  on  the  desk, 
hurries  on.     The  man  reads : 

"Mrs.  Harkins  wants  talking  moving 
pictures  tonight  at  nine  o'clock.  Sub- 
scriber's number  243  Riverdale :  addre.ss 
79  Willow  Road." 

The  man  turns  to  his  assistant. 

"That's  the  ninetieth  request  we've 
had  this  evening,"  says  he,  as  he  looks 
at  his  watch.  "It's  only  five  o'clock  now. 
Tell  Fowler  to  hurry  right  out  with  one 
of  the  smaller  projectors,  tell  him  to  rig 
it  up,  making  sure  to  have  it  connected 
direct   with   this  switchboard.     And   tell 

X  -Actors 


Trampetp  oa  floor  of  ptage 


Pichii 
Machitic 


Mot( 


Gi'ania- 

phone  -  , 

t?un  03^ 

same 

motor 

'picture 
■machine 


:or 


Showing    How    the    \  ariois    Pieces   of 

Afpar.^tus  -Are  Placed 
Covering  the  50-lt.  square  enclosure  is  a  can- 
opy of  white  muslin,  held  up  by  poles.    This 
keeps  the  sun  from  actors  and  pictures. 

him  to  hurry.    He'll  have  to  set  up  some 
other  instruments  in  the  same  neighbor- 
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hood  and  they'll  all  have  to  be  in  place 
by  nine  o'clock." 

A  few  minutes  before  nine  Mrs. 
Harkins's  dinner  guests,  tiring  of  talking 
over  the  coffee  and  liqueurs,  saunter  into 
her  big  living  room  and  see  a  moving 
picture  screen  in  place.  They  drop  into 
the  seats  that  have  been  arranged  and 
presently  are  watching  an  exhibition  of 
"talkies" — different  "talkies"  from  any 
they  have  ever  heard  before,  different 
beeaiise  the  z'oices  seem  to 
co>itc  from  all  parts  of  the 
screen,  seem  to  be  the'c'oices 
of  each  individual  shown 
thereon.  Simultaneously, 
one  hundred  other  "talkie- 
parties",  all  managed  di- 
rectly from  the  Central 
Station,  are  beginning  in 
different  parts  of  the  city. 

Of  course  this  is  fantasy 
— that  is,  all  but  the  italics. 
You   might  call   it  prophecy. 
We     shouldn't     care     to     be 
pinned   down,   however,   to   the 
exact  year  in  which  the 
prophecy  will  be  fulfilled. 
But  in  that  scene. 


there  is  a  great  deal  of  truth.  It  isn't 
something  just  picked  out  of  the  air. 
Tliere  is  a  big  underlying  reason  for  it. 
To  a  certain  extent  it  is  fact. 

An  invention  has  been  perfected  that 
would  make  possible  the  reproduction  of 
talking  moving  pictures  over  one  hun- 
dred different  wires  in  over  one  hundred 
different  cities.  Mark  me — "would  make 
possible". 

\^'hat  the  ultimate  possibilities  of  this 
invention  are,  cannot  be  told. 
They  cannot  be  visualized. 
Possibly  the  mechanism  will 
le  perfected  to  such  a  point 
that  any  home  can  be  the 
scene  of  a  "talkie  party"  any 
evejiing.     It  is  looking  too  far 


GEORGE  R.  WEBB 
Hi'  is  working  on  an   apparatus  that 
will  r*-'producc  talking  moving  pictures 
over  one  hundred  difforent  wires  in  as 

many  ditferent  cities. 
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intc  iIk'  future:  the  picture  seems  too 
dim.  There  are  items  of  cost  and  con- 
ditions that  must  be  gone  into  more 
thoroughly  and  changed  before  any  such 
Utopian  idea  can  be  reahzcd.  Still,  there 
has  been  invented  a  new  talking  picture. 
Let  us  see  who  did  it,  how,  what  it  is. 

When  I  asked  George  R.  Webb,  who 
has  an  office  in  the  heart  of  New  York, 
if  he  was  the  inventor  of  this  machine, 
he  made  light  of  it. 

"We've  been  working  on  this  thing, 
ten  years,"  he  began.  "I  was  president 
of  some  telephone  lines  down  Wilming- 
ton way.  (Struggling  inventor! — Ye 
gods!;  Well,  our  plant  wasn't  paying  as 
well  as  it  should,  so  I  began  looking  for 
ways  to  utilize  the  system.  There  was 
always  a  big  lull  in  the  evenings,  you 
know,  and  Twantcd  to  see  if  we  couldn't 
make  use  of  our  wires  then.  It  occurred 
to  me  to  send  music  by  wire,  to  transmit 
it  from  a  central  station  into  the  homes 
of  our  subscribers, 


to  accomplish  it  in  such  a  way  that  they 
wouldn't  have  to  hold  a  receiver  to  their 
ears.  In  our  Wilmington  plant,  we 
began  experimenting.  We  rigged  up  a 
talking  machine  with  some  necessary 
mechanical  changes  and  installed  it  in 
what  1  called  our  private  workshop. 
From  this  room  we  ran  a  wire  to  an 
office  in  another  part  of  the  building. 
Then  we  turned  on  the  talking  machine 
and  ho])ed  that  the  sounds  would  lie 
reproduced  in  the  other  room." 

At  this  point  one  of  his  associates 
laughed.  1  le  seemed  to  recall  some- 
thing. 

"And  for  two  years  the  thing  wouldn't 
even  croak,"  he  chuckled.  "We  thought 
Webb  was  cracked." 

But  Webb  kept  on.  He  built  different 
transmitters  and  different  horns.  One 
day  a  faint  sound  issued  from  the  re- 
producer on  the  top  floor.  It  was  a 
snatch  of  a  popular  song  of  the  day.  But 
it  was  only  a  snatch.  Webb  changed 
the  reproducer  a  bit  and  tried  again.  In 
a  few  days  he 
heard  the  song 
again,  the  whole 
song,  but  the 
tones  were  poor. 
In  fact,  they  were 
scarcely  audible. 
So  he  built  still 
another   k  i  n  d 
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of  horn.  In  fact,  he  made  a  thousantl 
different  types  before  he  obtained  one 
that  vvovdd  reproduce  full  round  tones, 
unspoiled  by  any  metallic  scraping. 
Then  came  a  day  when  he  added  an  inch 
and  a  half  to  the  length  of  the  horn  and 
found  he  had  the  secret.  He  told  his 
friends  it  produced  a  tone  clearer 
even  than  that  of  the  best  known 
talking  machine.  After  they  had 
heard  it  they  were  convinced. 

■Til  tell  you  what  I  did,"  said 
Webb,  as  he  called  for  a  boy  to 
bring  him  this  wonderful  horn.  "I 
remembered  the  human  throat  as 
being  the  perfect  mechanism  for 
the  utterance  of  articulate  sounds ; 
and  I  modeled  the  shape  of  my 
horn  after  it." 

The  horn  he  showed  me  bore  out  this 
statement.      After   we   had   examined    it 
he   went   on   to   say   that   they   had   con- 
tinued their  experiments  in  a  Baltimore 
plant.     Here  he  found  it  was  possible  to 
send    music    over    six    different    wires — 
music   that   was   heard   in   six    dift'erent 
rooms.     But  six  weren't  enough.     For  a 
good  commercial  proposition  Webb  had 
to   have   many   times    that   number.      In 
fact,  not  until  he  devised  a  water  cooled 
transmitter,  did  the  practicability  of  the 
invention    become    apparent. 
Using  the  Wilmington  telephone 
system,  he  sent  music  over  the 
wires  one  evening  into  one  hun- 
dred    and     thirteen     different 
homes ! 

But  that  was 
only  the  first 
half  of  his 
\V(_irk.  It  was 
only  the  ]3er- 
f  e  c  t  i  o  n  of 
the    device 

that  may  make  the  talking  picture 
as  common  in  the  home  as  the  evening 
newspaper.  In  fact,  \\ebb  was  not 
thinking  about  talking  pictures  yet.  He 
had  developed  the'  magnaphone  for 
speaking  purposes,  the  instrument  that 
you  hear  in  the  big  railroad  terminals 
announcing  the  arrival  and  departure  of 
trains.  He  was  installing  this  system 
in  hotels,  department  stores,  factories, 
schools,  hospitals,  asylums,  baseball 
stadiums,  and  liattleships.  For  a  time  it 
overwhelmed    him.      lie    didn't    have    a 


chance   to  think  of  com- 
bining    it     with     moving 
pictures.     But  the  mag- 
naphone  was  just   a  de- 
velopment    of     the     little 
device  that  he  worked  out 
in  the  factory  at  Baltimore. 
It    consisted     of    a 
loud  speaking  trans- 
mi  1 1  e  r  and  p  r  o- 


ducer.  It  magnified 
sound,  perfected  the  articulation,  and 
enabled  speech  or  music  put  into 
the  transmitter  at  one  point  to  be  given 
from  the  reproducer  at  distant  points. 
And  if  a  hundred  Wilmington  families 
heard  Toreador  they  heard  it  with  equal 
clearnes.s — just  as  four  hundred  people 
in  different  parts  of  the  Grand  Central 
Station  hear  that  the  5:15  will  leave  for 
New  Rochelle  on  Track  Seven. 

But  with  his  magna[)hones  working 
successfully,  with  the  (Government  just 
having  finished  a  test  for  their  use  on 
battleships,    Webb    turned    his    attention 
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to  inoviiii^-  pictures.  lie  liearcl  the 
"talkies"  and  decided  they  wouldn't  do. 
He  watched  audiences  and  thought  them 
bored.  He  decided  that  the  trouble  was 
because  the  illusion  wasn't  perfect.  The 
voices  all  came  from  the  same  place  on 
the  screen.  So  Webb  told  himself  that 
he'd  have  a  "talkie"  whose  voices  zcould 
seem  to  spcah  from  ciTryivherc. 

He  began  to  direct  a  series  of  ext)eri- 
nients.  His  first  ])oint  of  attack  was 
the  screen.  He  installed  the  vocal 
equi[)ment  in  a  different  way.  On  the 
back  of  a  moving  picture  frame,  he 
placed  eight  of  his  musical  reproducers, 
two  on  a  side.  This  was  to  assure  the 
voices  coming  from  everywhere.  Then 
he  worked  out  a  scheme  for  the  syn- 
chronizing of  these  voices  with  the  mov- 
ing picture  film  to  be  shown.  He  did 
it  in  this  way : 

He  took  a  photoplay  plot  and  had  dia- 
logue written  into  it.  The  company 
learned  their  parts.  When  they  were 
perfect  in  them,  they  played  the  piece 
and  a  recording  instrument  took  down 
every  word.  Then,  they  played  the 
piece  at  the  same  tempo,  speaking  the 
lines  so  as  to  keep  the  time  exactly  the 
same  and  a  camera  caught  their  actions. 
There  he  had  the  two  sides  of  it, — for 
the  eye,  the  ear.  All  he  now  had  to  do 
was  to  produce  them  together. 

He  rigged  up  a  talking  machine  be- 
side the  moving  picture  projector. 
Wires  were  run  from  the  talking  ma- 
chine to  the  different  reproducers  behind 
the  screen.  Each  wire  took  up  mechan- 
ically its  thread  of  the  speaking.  Then 
the  projector  and  the  talking  machine 
were  run  in  unison.  The  words  of  the 
characters  came  from  that  part  of  the 
screen  where  they  happened  to  be. 

So  much  for  the  Webb  talking  picture. 
He  is  going  into  it  on  a  big  scale.  He 
is  giving  demonstrations  now  on  Broad- 
way. He  has  a  studio  on  the  outskirts 
of  New  York.  He  is  going  to  prepare 
films  as  quickly  as  possible.  He  believes 
he  will  completeh'  revolutionize  the  mov- 
ing picture  field.  He  believes  that  the 
"talkie"  now  on  the  market  lacks  realism 
because  every  voice  seems  to  come  from 
the  same  place.  He  thinks  that  the  pub- 
lic will  respond  to  what  he  considers  his 
more  realistic  plan  of  having  voices  ac- 
tualh'  seem  to  come  from  the  characters. 


He  is  not  .going  Ui  do  anything  about 
supplj'ing  nnisic  and  [liclures  to  homes 
for  some  time.  He  may  never  do  any- 
thing about  it.  He  does  not  know 
whether  it  will  work  out.  Under  present 
conditions  he  is  dubious  about  its  prac- 
ticability. His  chief  objection  appears 
to  be  caused  by  the  human  element,  by 
the  necessity  of  starting  every  home 
show  from  a  Central  office  simultane- 
cuslv. 

But  there  is  a  big  idea  behind  what  he 
has  done  and  what  he  or  somebody  else 
will  do.  It  is  the  idea  of  carrying  on  our 
amusements  by  big  scale  productions, 
just  as  most  of  the  bread  that  New  York 
eats  today  is  sup])lied  by  one  concern. 
The  idea  of  service  to  the  individual  now 
includes  the  idea  of  accommodation.  We 
have  come  to  the  point  where  we  con- 
sider the  ease  with  which  our  desires 
may  be  catered  to.  Soon  we  may  think 
it  ver}'  pleasant  to  simply  call  up  some 
office  and  ask  them  to  turn  talking  mov- 
ing' j)ictures  into  our  home  for  the  even- 
ing. Wel)b  admits  that  it  is  only  a  ques- 
tion of  practicability. 

Suppose  that  two  hundred  families 
wanted  to  spend  the  evening  with  talking 
jiicture  parties  in  their  homes.  As 
W'ebb's  device  now  stands,  he  can  have 
his  men  install  two  hundred  sets  of 
screens,  ]irojectors,  and  reproducers  dur- 
ing the  afternoon.  After  dinner  from 
two  switchboards  in  his  central  station, 
each  controlling  one  hi'ndred  wires,  the 
dialogue  of  the  play  can  be  sent  through 
the  transmitters  while  parallel  wires  start 
the  moving  picture  reels.  And  when  it  is 
all  over  new  films  can  be  put  on. 

An  apparatus  of  this  sort  will  be  in 
use  tomorrow.  It  is  as  certain  as  the 
telephone.  It  is  boimd  to  come.  The 
trend  is  toward  specialization  of  the 
wants  of  the  individual.  Luxuries  are 
becoming  necessities  to  the  American 
people.  What  is  the  unique  toy  of  today 
will  be  the  established  necessity  of  to- 
morrow. When  \\'ebb  first  thought  of 
sending  music  over  telephone  wires,  his 
friends  laughed. 

Now,  down  in  \\'ilmington  from  noon 
until  eleven  o'clock  at  night  one  can  "call 
in  sweet  music".  All  that  remains  to  be 
cleared  away  is  the  obstacle  of  cost  and 
that  will  be  lowered  just  as  the  price  of 
automobiles  has  been  lowered. 
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JV  S  T 
1j  e  f  o  r  e 
Sir  Jdlin 
]'"raiik- 
1  in,  tile 
threat  Uritish 
(.■xplorer  and 
seafighter,  s  e  t 
out  on  liis  ill- 
fated  Arctic 
vo\-age,  there 
v\-  e  r  e  black 
rumors  of  war 
in  England. 

"Would  you 
not  rather  re- 
niain  a  m  o  n  g 
the  fighting  captains  of  the  llrilish  Xavy 
than  to  go  poking  about  among  the  ice- 
bergs?" he  was  asked  by  a  friend. 

■'Sir,'"  replied  the  old  warrior,  "I 
would  rather  discover  the  Northwest 
Passage  and  add  a  million  square  miles 
to  the  known  territory  of  the  world  than 
to  have  won  Waterloo." 

Such  is  the  intense  thirst  of  the  ex- 
l)lorer  for  seeking  out  the  unknown  and 
filling  up  the  blank  spaces  of  the  map. 

Still  achieving,  still  pursuing,  these  in- 
trepid men  are  every  year  adding  to  the 
known  regions  of  the  earth,  and  yet  of 
the  absolutely  unknown  there  remains  a 
tremendous  territory.  This  territory, 
lying  chiefly  within  the  zones  of  intense 
heat  and  extreme  cold,  is  estimated  to 
contain,  all  told,  about  nine  million 
square  miles,  or  a  space  three  times  the 
size  of  the  United  States.  How  these 
far  dim  lands  invite  to  adventure !  How 
they  challenge  the  spirit!  H  you  will 
go  with  me,  we  shall  visit  these  lands 
with  the  men  who  liave  faced  the  ter- 
raqueous mysteries. 

By  far  the  major  part  of  the  great 
unknown  lies  within  the  polar  regions 
under  the  frilled  sky  drapery  of  the 
auroral   arcs.      Those   dim   capes   which 


IF/un  the  intrepid  Seott  clinched,  as  it  were, 
by  duplicating  the  feat,  Amundsen\  diuovety  of 
the  South  Pole,  the  ivorld' s  last  rood  of  hitherto 
undiscovered  territory  was  not  thcrebs  entered 
upon  the  map.  I'ast  stretches  of  unknotvn ,  mys- 
terious regions  still  beckon  to  the  adi'enturous. 
There  are  literally  millions  of  square  miles  of 
land  ~  including  all  the  continents,  save  Eui'ope 
—  vjhere  the  foot  of  white  man  has  never  trod. 
IVhat  secrets  lie  unfathomed  in  these  veiled  vast- 
nesses?  Air.  Bailey  Millard  presents  some 
tantalizing  hints  and  glimpses  of  all  this  in 
'fVhere  the  Map  Is  a  Blank.  " 


Peary  glimpsed 
in  his  polar 
flight  and 
named  Crocker 
L  a  n  d  have 
never  been 
trodden  by  the 
feet  of  white 
men  and  per- 
il a  p  s  have 
never  been 
traversed  by 
natives.  And 
yet  Valdemar 
S  t  e  f  a  n  s  s  o  n 
thinks  there 
may  be  a  race 
lit  beings  there,  and  he  is  now  on  his  way 
in  the  stout  whaler  Karluck  to  find  out  if 
this  be  so.  Stefansson's  expedition  was 
planned  to  study  the  Eskimo.  The 
hardy  Canadian  hopes  to  find  in  the  new 
ice  country  men  quite  unknown  and  un- 
influenced by  whites  and  to  discover  the 
ancient  habitations  and  perhaps  the 
glyphs  and  instruments  of  a  race  that 
were  contemporaneous  with  our  stone- 
age  ancestors  of  thirty  thousand  years 
ago.  He  wants,  so  he  says,  to  push 
back  the  history  of  the  human  race. 

"If  we  find  Eskimos  near  the  pole," 
says  Stefansson,  "we  may  be  able  to 
guess  at  our  common  grandfather,  for 
they  must  1k'  still  about  on  the  same 
plane  that  he  was." 

Last  year  Stefansson  found  blond 
Eskimos  in  the  Arctic  and  sighed  be- 
cause he  could  not  make  moving  pictures 
of  them.  On  his  present  expedition  he 
is  taking  along  a  complete  moving-pic- 
ture outfit  and  on  his  return  expects  to 
be  able  to  exhibit  some  unique  "movies". 
He  thinks  it  will  be  a  wonderful  oppor- 
tunity to  hand  down  a  record  of  a  van- 
ishing race,  for  he  thinks  that  mankind 
is  on  the  wane  in  the  Arctic. 

Crocker  Land,  which  Peary  believes  to 
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the  cnnuT  cif  a  new  cuiiliiK-nl.  is  also  to  be  ex- 
ircd   this    suninicr    by    an    American    expedition 
niuler    Donald    1!.   McMillan  which  will  i;o  in 
^teani- whaler  Diana,  sailin,^'  by  way  of  I'-llcsniere 
Land   and  Nansen  Land  and  on  to  the  f^reat  nn- 
known  territory  which  contains,  so  I'eary  esti- 
mates,   nearly    half    a    million    square    miles. 
I5esides  Crocker  Land,  which  is  in  one  cor- 
ner, another  corner,   he  believes,  is  north 
of    I'oint    Iiarrow,   another   near    liennett 
land,   and    another   near    I'anks    Land. 
His  chief  arguments  as  to  the  existence 
of  this  continent  are  based  upon  sound- 
ings   which    show    a    constant    tendency 
toward   shoaling  as  the  borders   of   the 
unknown  land  are  approached,  and  upon 
the  known  existence  of  Crocker  Land, 


On  the  Outskirts  of  K.^ngaroolanu 
•  ',j         These  giant  cliffs  bar  the  way  to  tlie  great  desert 
'  of  western  Australia. 


COryR)QNT UNDfMWOCO  &   UNOCflWOOD 


F.ANNV    WORKM.^N    .'\ND   HER   .AIDES 

She  scaled  Nun  Kun  in  the  Himalayas  and  set  an  altitude  record  for  women. 
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five  hundred  miles  from  the  pole.  He 
and  other  Arctic  wise  men  point  to  the 
westerly  drifting  of  the  Jcannette  as  an- 
other strong  indication  of  the  existence 
of  this  great  land,  as  well  as  the  westerly 
courses  taken  by  casks  set  adrift  at  Point 
P>arrow,  which  floated  away  around  to 
Iceland. 

What  if,  instead  of  finding  tribes  of 
low-browed  Eskimos  such  as  ethnol- 
ogists already  know,  Stefansson  and  Mc- 
Millan should  find  a  race  equal,  or  su- 
perior, to  our  own?  Who  knows  but 
tiiat  the  interior  of  that  new  and  undis- 
covered continent,  which  may  be  far 
greener  and  more  habitable  than  science 
suspects,  is  the  habitat  of  giants? 

Hundreds  of  miles  south  of  the  North 
Pole,  in  Alaska,  there  are  vast  fields  of 
unknown  land.  Let  us  live  for  a  few 
moments  with  some  of  the  men  who 
have  peered  into  it,  the  glacier  hunters 
and  mountain  climbers. 

Lean,  grizzled,  gray-eyed,  with  a 
world  of  determination  in  his  character- 
ful face,  John  Muir,  who  discovered  the 
Muir  Glacier,  in  Alaska,  is  a  man  who 
loves  to  seek  out  the  unknown  and  to 
conquer  it.  Muir  is  unique  among 
mountain  climbers  in  that  during  his 
lung  tramps  he  carries  the  lightest  sort 
of  equipment.  He  has  explored  in  the 
wildest  of  mountain  places  for  weeks 
with  nothing  in  the  way  of  impedi- 
menta save  a  tin  cup,  a  package  of  tea, 
a  sack  of  bread,  and  a  small  hatchet, 
lie  never  carries  any  arms,  or  tent,  and 
rarely  any  blankets. 

Once  after  sliding  down  a  glacier  on 
his  sack  of  bread,  and  finding  it  all 
crumbled  up,  he  said  to  me:  "It  was  a 
good  thing,  the  grindmg  up  of  my  bread, 
for  it  had  become  so  old  and  tough  I 
could  hardly  bite  it." 

Mr.    Muir   lives   on   a   ranch   in   Cali- 
fornia.    While  he   is   a   man   of   strong 
family  ties,  he  is  never  quite  so  happy 
as  when  he  is  out  in  the   free  and 
remote   regions.      He  told   me  once 
that  to  him  nothing  exceeded  the  joy 
of    standing   upon    some    mountain 
peak  and  gazing  off  into  boundless 
territory  where  man  has  never  set 
foot. 

"I  love  the  sun-swept  sky- 
lands,"  he  said  to  me.  "I  love 
the  glaciers,  and  like  to  think 


of  the  wonderful  things  that  will  come 
of  them.  It  is  good  to  be  in  the  ice- 
covered  mountains  where  God  is  making 
the  world." 

Muir  used  to  go  on  his  mountain- 
climbing  expeditions  alone,  but  of  late 
years  he  has  taken  his  two  daughters 
with  him.  His  wife,  now  deceased,  used 
to  find  it  difficult  to  get  him  to  settle 
down  at  home.  Once,  when  he  had  a 
severe  attack  of  bronchitis,  he  nearly 
drove  the  good  woman  to  despair  by  say- 
ing that  he  was  going  to  Alaska  to  make 
further  explorations. 

"Why,  John,"  she  remonstrated, 
"you're  sick." 

"That's  just  why  I  want  to  go,"  he 
replied  stubbornly.  "There's  nothing  in 
the  world  so  good  for  bronchitis  as  sleep- 
ing on  a  damp,  cold  glacier."  So  he 
went  and  lost  his  bronchitis  amid  the 
Alaskan  ice. 

There  still  remain  in  Alaska  thousands 
of  square  miles  of  perfectly  wild  and 
unknown  territory.  Some  of  these  lands 
lie  between  the 
headwaters  of  the 
C  o 1 V  i 1 1 e  and 
Nulak  rivers. 
Then  there 
are  the 
wide,    cold 


Bf.lmore 
Browne 
Professor  Park- 
er's companion 
in  the  attempt- 
ed conquest  of 
Mount  Mc- 
Kinley. 


'^Oi:  ^  /  ^ 


"No  Wonder  the  Italian? 
Abruzzi' 


Are  So  Proud  of 


uplands   that   lie   north   of   Fort   Yukon. 
(3ver   into   these  uplands   I   have  looked 


Bird  Like  in  the  Antarctic 

A    niilf  bevond  this  horizon  lie  urcat  virBin  fields— four 

million  SQUarc  iniks  of  unknown  torritory. 


with  the  awed  feelint;'  of  one  peerinjj; 

into  worlds  unrealized.     \  ast  antl 

ixV.         wonderful  lay  the  land  under  the 

i'^ii  midnight  sun.     Great  cloud-racks 

were  gathering  in  the  east  and  the 

west,    but    the    vivid    gleams    of 

crude  sunlight  lay  upon  the  ])ine- 

fringed,  peak-dotted  north  and   1 

gloated  over  the  promise  of  Cdu- 

tinued  day  as  I  voyaged  along 

the  yellow  V'ukon. 

Up  there  in  the  north  country, 

draped   with   snow   from  base 

to  summit,  stands  the  majestic 

[Mount   McKinley.     They   say 

its  utmost  peak  never  has  been 

pressed    by    the     foot    of    man, 

tlidugli  Dr.  Cook  pretended  to  have 

chmlied  tn  it. 

T\V"  men  did  climb  to  the  liogback 
that  runs  over  to  the  topmost  i)eak, 
three  years  after  the  Cook  fakery. 
These  men,  Belmore  ■  Browne  and  Her- 
schel  C.  Parker,  reached  a  point  from 
which  they  could  look  over  and  see 
the  summit  a  tliousand  feet  above.  But 
a  blizzard  arose  and  drove  them  from 
the  mountain.  Here  is  what  Mr.  Browne 
says  of  the  fearsome  moments  on  the 
great  col : 

"\\'e  were  lielpless.  and  conld  not  see 
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each  other  even  when  separated  by  only 
a  few  feet.  The  fact  that  our  steps  were 
completely  wiped  out  added  to  our  con- 
cern, for  we  realized  how  difficult  it 
would  be  to  find  the  narrow  ridge  where 
it  joined  the  smooth  dome  a  thousand 
feet  above  us.  We  set  to  work  and 
chopped  a  small  shelter  in  the  hard  snow. 
However,  our  hopes  were  soon  blasted, 
for  after  a  few  moments  of  inaction  we 
began  to  feel  the  numbing  effects  of  the 
cold.  The  gale  was  driving  the  dry  snow 
into  every  seam  and  pore  of  our  cloth-  ■ 
ing  and  the  heat  of  our  bodies  was  turn- 
ing the  snow  into  ice.  Our  parkas  were 
becoming  stiff  and  the  wolverine  fur  on 
nur  parka  hoods  was  frozen  stiff  from 
the  moisture  of  our  breath,  our  mittens 
were  hard  with  ice,  and  we  held  our  ice 
axes  with  difficulty. 

"Our  position  was  a  unique  one.  I 
do  not  believe  there  is  a  parallel  case 
in  the  history  of  mountaineering.  Had 
Mt.  McKinley  summit  been  a  peak  we 
^hould  have  swung  to  the  leeward  snow 
■-lopes  and  claimed  a  first  ascent.  As  it 
was,  we  were  on  the  summit's  edge  and 
hut  for  the  extent  and  formation  of  this 
ridge  summit  we  should  have  claimed 
the  first  ascent."  I'ut  for  the  fact  that 
Dr.  Cook  had  been  credited  with  the 
ascent  of  ]Mt.  ^McKinle}-.  the 
1  )uke  of  Abruzzi  would  have  ^ 
climbed  that  mountain.     Instead 


he  climbed  Alt.  St.  Elias  and  looked  into 
high  and  hitherto  unknown  fields  of  ice. 
Abruzzi's  greatest  exploit,  after  all,  was 
not   the   climbing  of   St.    Elias,   but   his 


.Across  the  .^ndes 

Back  of  these  .^rsentina  mountains  are  vast  .sections  tlmt 

know  not  the  tread  of  civilization 


CDPTfllGHT UNDERWOCO 


IN   THE   LAND  Uh  THE  NORTHERN    LIGHTS 
In  Upper  Greenland  there  is  an  immenst^  stretch  of  unknown  country,  supposed  to  bo  a  glacier  ten  thousand  feet  high. 
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woiiilcrlul     succession 
ascents    of    the    Moun- 
tains of  the  Moon  in 
central  Africa.   Tlie 
Ruenzowri  Ranjje, 
as    it    is    now 
called,    lies    noi 


of 


iliiriiiiinietcr    was   recently 

sent  up  in  a  balloon  at 

Victoria  Nyanza  to  a 

li  c  i  y-ji  t    of    twelve 

-  -        miles,   and   at   that 

altitnilc     the     in- 

struuieiit  marked 


0 


>^/ 


far  from  Lake 
\  ictoria  Nyanza, 
which  is  on  the 
equator.  It  sounds 
very  strange,  but 
scientists  who  have  in- 
vestigated the  subject 
are  strong  in  the  belief 
that  the  upper  atmos- 
phere above  the  equa- 
torial belt  is  colder  than 
it  is  above  the  North 
Pole.    A  self-registering 


In  Africa's  Trackless  Waste 
Norttieast  (f  ttiL- Ripan  Falls  on  the' Upper 
Zambesi  there  is  an  cnormnus  expanse  of 
unexplored  country  which  must  await 
anottier  Livingstone,  or  perhaps  the  in- 
roads of  Commerce,  before  its  typography 
becomes  known. 


one  hundred 
and  nineteen  de- 
grees Fahrenheit 
below  zero.  So  it 
is  no  wonder  that 
Abruzzi  and  his  party, 
though  so  near  the 
equator,  suffered  awful 
hardships  from  the  cold 
on  the  tall  peaks  of  the 
Ruenzowri,  but  from 
those  peaks  they  were 
given     wonderful 
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glimpses  of  regiuns  never  before  ex- 
])lored  by  white  men.  For  be  it  known, 
that  in  Africa  there  still  remain  hun- 
dreds of  thousands  of  square  miles  uf 
absolutely  unknown  territory.  When  he 
climbed  Mt.  Elena,  Abruzzi  stood  on  the 
edge  of  an  unknown  and  desolate  plateau 
and  an  impenetrable  jungle  which  may 
remain  untraveled  for  another  genera- 
tion, or  more. 

No  wonder  the  Italians  are  so  proud  of 
.\bruzzi.  A  more  dauntless  mountain 
climber  would  be  hard  to  find  anvwhere. 
Just  before  he  ascended  Alexandria 
Peak,  one  of  the  tallest  in  Africa,  the 
clouds  were  so  dense  that  he  could  not 
see  the  summit.  lie  waited  until  there 
was  a  tiny  rift  in  the  white  curtain,  then 
he  and  his  brave  men  climbed  up  by  the 
shortest  and  steepest  way  to  avoid  delay 
and  the  risk  of  getting  lost  on  going 
down.  Steps  were  cut  by  a  stout  Alpine 
climber  who  went  ahead  and  showered 
down  upon  Abruzzi  and  his  men  small 
avalanches  of  snow  and  ice.  Below  them 
the  ice  wall  was  swallowed  up  by  the 
dense  mist,  so  that  they  seemed  sus- 
pended above  a  bottomless  abyss.  The 
guides  were  for  going  back  and  giving 
up  the  ascent. 

"No — forward!"  cried  the  duke 
grimly.  So  forward  they  went,  and  in 
a  few  hours  they  stood  upon  the  highest 
peak  of  the  Ruenzowri. 

Abruzzi  spent  nearly  three  weeks  at 
heights  above  thirteen  thousand  feet, 
with  light  and  barely  sufficient  equi]> 
ment,  sleeping  with  two  guides  in  a 
single  small  tent,  without  any  sort  of 
camp  bed  and  with  clothes  nearly  alwavs 
soaked  with  rain  or  snow  when  they 
were  not  stiff  with  frost. 

Rut  like  all  successful  men  who  have 
laid  their  plans  for  entering  upon  un- 
sealed heisfhts,  he  was  determined  to 
play  the  game.  This  is  as  true  of  our 
women  Alpinists  as  of  the  men.  When 
Fanny  Workman  climbed  to  the  summit 
of  Nun  Kun,  in  the  Himalaya  range, 
an  altitude  of  twenty-three  thousand 
three  hundred  feet,  in  1906,  the  highest 
record  for  women  and  almost  the  highest 
for  men.  she  showed  the  "grit  o' 
woman"  in  a  wonderful  degree :  and 
when  in  1908,  Annie  S.  Peck,"  after  two 
former  unsuccessful  efforts,  climbed  to 
the  top  of  Huarascan  in  Peru  and  estab- 


lished yet  another  record  for  women — 
twenty-one  thousand  eight  hundred  and 
twelve  feet — higher  than  any  man  ha.s 
ever  climbed  on  this  hemisphere,  she 
evinced  that  grim  determination  to  play 
the  game  which  alone  wins  success. 

I  have  seen  and  talked  with  Miss 
Peck,  and  in  her  eyes  and  about  the 
corners  of  her  mouth,  I  noted  the  signs 
of  this  wonderful  determination.  On  her 
second  attempt  to  scale  Huarascan  she 
took  along  two  Peruvian  porters,  and 
but  for  their  chicken-heartedness  she 
could  have  been  successful  at  that  time. 
Here  is  the  record  of  one  of  her  most 
thrilling  experiences  on  the  mountain 
during  that  second  trial,  told  in  her  own 
words:  "Suddenly  in  crossing  a  gully, 
our  leader  slipped  and  slid  rapidly  down 
as  far  as  the  rope  allowed,  dropping  his 
ice  axe  by  the  way  instead  of  using  it 
to  stop  himself:  so  it  depended  wholly 
upon  me.  Luckily  I  now  had  on  climb- 
ing irons  and  was  holding  the  rope  tight. 
AVhen  the  pull  came,  much  to  my  delight, 
it  was  not  so  strong  as  I  expected  and 
I  had  no  difficulty  in  retaining  my  posi- 
tion and  stopping  his  downward  career. 
E.  readily  regained  his  feet  and  his  ice 
axe  and  we  continued  on  our  way. 
Again  X.  refused  to  proceed  with  the 
rope  or  to  carry  the  camera.  I  called 
him  a  coward,  and  all  I  could  in  Spanish 
to  no  avail.  He  did  not  propose  to  be 
killed  if  we  were  to  be  killed — he  would 
hold  the  rope  in  his  hand ;  yes,  and  drop 
it  if  we  both  slipped.  'No,  indeed,'  said 
I.  It  was  all  or  none.  I  took  the  camera, 
coiled  up  the  extra  rope,  and  went  on 
with  E.  alone." 

When  in  1908  Miss  Peck,  standing 
on  the  summit  of  Huarascan,  looked  to 
the  northeast  she  could  see  the  dim 
boundary  of  La  Montana,  of  the  interior 
of  which  practically  nothing  is  known. 
A  little  to  the  south  of  that  country  is 
a  vast  terra  iiicoi^iiita.  It  lies  in  Western 
Brazil  and  its  nameless  rivers  are  among 
the  headwaters  of  the  Amazon.  Here 
is  a  territory  including  about  two  hun- 
dred thousand  square  miles  the  borders 
of  which  white  men  have  glimpsed  from 
far  mountain  peaks,  but  have  not  ex- 
plored. What  fertile  valleys,  what  plains 
it  has,  and  what  peoples  inhabit  it  are 
unknown.  There  is  a  legend  that  tribes 
of  Peruvians,  almost  as  civilized  as  any 
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on  the  ,L;liibc  in  tlicir  (la\ ,  went  over 
into  this  nuslcrioiis  land  to  escape  from 
Pizarro.  Snpiwse  that  tlic  descendants 
of  these  people  have  been  building  an 
empire  there  during  the  past  three  hun- 
dred years,  and  have  established  cities 
antl  towns!  What  a  find  it  wmild  be  for 
the  physiographers ! 

Harking  back  to 
Africa,  let  us 
ponder  on  those 
vast  blank  spaces 
of  the  Sahara 
map  where  the 
caravans  never 
go.  \\'hat  of  that 
seven  -  hundred  -  mile 
stretch  of  unknown 
land  that  lies  between 
Inziza  in  the  north  and 
Timmia  in  the  south, 
with  a  lateral  reach  of  three 
hundred  miles  from  Asiz  in 
the  east  to  Takermat  in 
the  west?  Explorer 
have  clung  to  the 
watercourses,  leav- 
ing untouched  a 
region  larger 
than  the  great 
State  of  Texas. 
Con  jectu  rally, 
this  region 
contains  noth- 
ing but  desert 
and  its  surface 
may  be  hundreds  of 
feet  below  the  sea 
level,  as  sugge! 
by  the  connotations 
speculative  scientists 
brave  the  oppressive 
sandy  borderlands,  what  might  we  not 
find  of  breezy,  fertile  uplands,  of  great 
lakes  and  rivers  flowing  into  them — 
what  discoveries  to  comfort  science  and 
to  thrill  the  world  ! 

Tq  the  eastward  within  a  hundred 
miles  of  the  cultivated  banks  of  the  Xile. 
is  the  uncrossed  boundary  of  a  land 
which,  in  point  of  desolation,  in  the 
absence  of  vegetable  and  animal  life,  is 
not  equaled  by  any  other  on  God's  foot- 
stool. To  the  north  and  east  of  this 
country  there  are  regular  caravan  routes 
running  between  Karnak  and  Kharga, 
and  between  Esua  and  Dush.     But  these 


go  only  a  little  way  mit  civer  the  margin 
of  the  Libyan  barrens,  generall\-  less 
than  a  hundred  miles.  What  lies  be- 
yond, in  the  heart  of  the  desert? 

When  the  bird-men  shall  have  given 
themselves    stronger    wings   iierhajis    all 
these    .Vfrizan    puzzles 
may    be    solved.     In 
April  of  this  year, 
four  I'Vench  mili- 
l  a  r  y    aero])lanes 
Hew     two     hun- 
dred    and     fifty 
miles     out     into 
the  .Sahara  from 
liiskra      in      Al- 
giers    and     back 
again.    Thev  hardlv 
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Annie  S.  Peck 
Sho    clinib'_'d    Mount    Huarascan. 
I'fTu.   and   ijazL-d   upon    milca    of 

/frra  mcogiuta. 


of 

But    should    we 
barrenness   of   its 


skimmed  above 
the  camel's 
tracks  and  the 
aviators  saw 
nothing  of  the 
leart  of  the  Sa- 
lara,  but  soine  day 
an  ambitious  air- 
man may  fly  across  it 
UKi  return  to  tell  us  wh.it 
is  reallv  there. 
But.  if  men  on  foot  or  on  camel- 
back  are  to  explore  these  unknown 
regions  they  will  require  great  fortitude 
and  great  faith.  It  was  faith  that  led 
Stanley  through  "Darkest  Africa",  as  he 
called  it,  hundreds  of  miles  south  of  the 
Sahara.  Never  in  his  most  dismal  hour 
did  that  great  leader  lose  his  trust  in  a 
Divine  being  who  watched  over  him. 
While  in  Starvation  Camp  in  the  desolate 
Kilonga  Land,  his  men  were  reduced  to 
mere  skeletons.  One  of  the  party  asked 
Stanley  if  ever  he  had  been  so  hard  beset 
before  in  any  of  his  travels. 

"No,"  he  replied.  "I  have  suffered, 
but  not  to  such  an  extreme.  The  age 
of  miracles  is  past,  but  why  should  it  be? 
Elijah  was  fed  by  ravens.  Christ  was 
ministered  unto  by  angels.  I  wonder  if 
anyone  will  minister  unto  us." 

Just  then  there  was  a  whirring  in  the 

(Contintted  on  pase  940) 


BUTTERMAKING  IN  THE 
DESERT 

'X'HE     accompanj'ing     illustration 
•*■    shows  an  unusually  large  Bedouin 
churn,  made  of  several  large  goat- 
skins.    Into  this  churn  the 
milk    of   the   goat 
poured    until    the 
churn  is  about 
half    full. 
Then.     h_v 
blow  in 


CITY  LIGHTS 
FLOAT  AWAY 

HTHE    recent    floating 
■•■     of  a  grounded  ves- 
sel has   resulted   in  de- 
priving  the    city    of 
O  c  o  s,     Guate- 
mala,  of   its 
electric 
i  .U"  h  I 
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CHURNING  IN  THE  DESERT 

The  Bedouin  churn  is  made  o( 

yo.itslcins. 


air  into  the  skin,  it 
is  distended  like  a 
huge  football  and 
the  churn  is  ready 
for  use. 

In  order  to  agitate 
the  milk  violently, 
the  two  women  shown  here  give  the 
churn  a  shake  which  is  followed  by  a 
sudden  jerk.  The  long  goat  hairs  lining 
the  inside  of  the  churn  help  to  break  up 
the  body  of  the  milk  as  it  flies  back  and 
forth. 

The  woman  on  the  left  is  the  Sheik's 
wife,  and  the  one  on  the  right  is  his 
mother.  By  the  younger  woman's  side  is 
seated  a  little  girl.  Bedouins  do  not 
speak  of  girls  as  children. 


plant.  The  Kosmos  liner  Scsnstris,  while 
en  route  from  Hamburg  to  San  Francisco 
in  1907,  ran  ashore,  and  all  attempts  to 
float  her  proved  unavailing.  Private  in- 
terests first  made  use  of  her  as  a  coffee 
warehouse,  and  the  citizens  of  Ocos  later 
converted  her  into  a  lighting  plant,  utiliz- 
ing her  engines  to  furnish  the  city  with 
electricity.  Now,  after  five  years,  the 
vessel  is  restored  to  her  original  use. 


A  i'ONTOON  BKlIu;i-:  AiKOSS  THE       •    TIGKIS  AT  tiLD  BAGPAJi 
The  luii^  liuildini:  ;it  tht-  ri)^ht       k    is  the  Cui>tuins  House. 
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LONGEST  FENCE  IN  WORLD 

THERE  is  in  western  Australia  a 
fence,  said  to  be  the  longest  in  the 
world,  which  was  made  necessary  by 
the  devastating  tendencies  of  rabbits. 
The  fence  extends  from  the  temperate 
regions  into  the  tropics.  It  is  twelve 
hundred  miles  long  and,  except  for 
gates,  has  no  breaks. 

The  fence  is  divided  into  sections, 
each  of  which  is  under  the  control  of 
an  inspector.  Boundary  riders  con- 
stantlv  traverse  the  barrier  to  see  that 
it  is  in  good  condition  and  able  to  pre- 
vent any  possible  inroads  of  rabbits. 


BAGDAD  BRIDGES 

■yHE  bridges  of  Bagdad  are  of  the 
■'•  pontoon  type  and  are  kept  in  posi- 
tion by  the  efforts  of  human  beings. 
Such  power  is  cheaper  along  the 
Tigris  than  that  of  the  horse,  for  men 
need  no  care  or  attention  other  than 
wdiat  they  give  themselves. 

The  photographs  show  a  bridge  and 
the  man-power  apparatus  by  which  the 
divided  parts  are  drawn  together  against 
the  strong  current.  Judging  from  the 
postures  of  some  of  the  "parts"  in  this 
lumian  "drawbridge"  mechanism,  the 
work  is  hard. 


BUCKING  THE 

CURRENT 


The    human    drawbridge    ma- 
chinorv  of  the  pontoon 
bridge  at  Bagdad. 


Fortunately,  the  demands  of  traffic  in  Bagdad  are  less  insistent  than  those  of  American  cities.     In  our  workaday  world, 

such  primitive  methods  could  not  long  survive. 


A  MOVING-PICTURE  WEDDING 

A  FILM  showing  pictures  of  a  wed- 
^^  ding,  to  be  sent  to  friends  vvlio  were 
unable  to  be  present,  may  be  no  uncom- 
mon thing  in  the  future.  The  first  one 
of  its  kind  lias  already  been  made  in  Den- 
ver, Colorado. 

Harry  L.  Rand,  manager  of  a  local  film 
corporation,  and  his  fiancee  desired  to  be 
married,  but  the  parents  of  both  lived  in 
Salt  Lake  City  and  could  not  make  the 
journey  to  attend  the  ceremony.  The 
young  people  were  in  despair  of  finding 
a  way  by  which  they  could  be  married 
and  yet  spare  their  parents  the  disap- 
pointment of  not  being  present,  when  at 
last  the  moving  picture  came  to  the 
rescue. 

The  young  woman  arrived  in  Denver, 
and  from  the  moment  when  she  stepped 
down  from  the  train  until  the  wedded 
pair  left  the  church  together,  the  camera 
recorded  every  detail  for  the  benefit  of 
admiring  relatives.  \  sheet  is  now  the 
only  background  essential  for  a  repeti- 
tion of  the  wedding. 


THE  FAMILY  CIGAR 

■"PHE  Igorot  people  of  the  Philippine 
•'•  Islands  are  very  fond  of  tobacco, 
and  all  the  members  of  the  family — 
father,  mother,  and  the  babies — smoke 
cigars  continually.  An  Igorot  cigar  is 
a  formidable  looking  ob- 
ject, since  it  is  usually 
fifteen  inches  long  and 
from  three  to  five  inches 
in  circumference. 

Needless  to  say, 
one  of  these  cigars 
cannot     be     con- 
sumed    at     one 
s  111  o  k  i  n  g . 
Father 
usually 
rolls    tlie    cigar 
smokes  it  an 
hour     or 
two,  and  then 
leaves  it  around 
for  the  benefits 
of  other  members 
of  the  family. 


Smoke  That  Lasts  a 

Whkk 
A  long-drawn  pleasure. 
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DENMARK  PRODUCES  HEAVY 
EGGS 

T^lll".  I'ti'iuli  Chamber  of  Commerce 
'■  in  Loiulon  has  recently  made  an 
examination  of  the  egg  market  and 
ascertained  that  the  largest  eggs  sold 
there  come  from  Denmark.  The  Dan- 
ish eggs  are  the  most  popular,  as  well 
as  theheaviest.  The  great  majority  of 
them  weigh  more  than  two  and  one- 
half  ounces.  The  average  American 
egg  has  been  found  to  weigh  two  and 
two-sevenths  ounces.  The  lightest 
Danish  eggs  weigh  as  much  as  the 
heaviest  French  eggs. 

This  investigation  classified  the  eggs 
as  to  country  only.  Some  years  ago 
American  observations  were  taken  as 
to  breeds  of  hens.  The  North  Carolina 
Experiment  Station  recorded  the 
weight  of  eggs  that  several  hens  of 
well-known  breeds  laid  during  a  period 
of  six  months.  It  was  found  that  the 
largest  eggs  were  produced  by  light 
brahmas,  the  average  weight  being  tvvo 
and  one-third  ounces.  Pullets'  eggs  did 
not  exceed  two  ounces  in  weight. 
Eggs  from  black  Langshan  and 
barred  Plymouth 
rock  hens 

weighed  ^^  i^   ,4;te,-«.S5 

two  and 
one-  sixth 
ounces 
each, 
while    the 


eggs  of  the  single-comb  brown  leghorn, 
late-hatched  ])lymnuth  rock,  white 
Wyandotte,  and  buff  cochin  hens  all 
weighed  less  than  two  ounces  each. 

BATTERY  CHARGING 
A  SPECIALTY 

THAT  the  charging  of  the  batteries 
of  electric  vehicles  has  now  become 
a  specialty  rather  than  a  "side  line"  is 
indicated  by  the  fact  that  one  electric 
light  company  last  year  earned  one 
hundred  and  fifty  thousand  dollars  net 
from  this  source  alone.  Central  sta- 
tions are  beginning  to  trade  upon  the 
increasing  use  of  electrics  for  both 
pleasure  and  commercial  purposes,  rather 
than  to  look  upon  battery  charging  as  a 
secondary  source  of  revenue  to  assist  in 
reducing  overhead  expense.  The  vehicle 
expert  has  become  a  member  of  the  corps, 
and  one  company  has  even  gone  so  far  as 
to  advertise  in  a 
_     .._,,.  ,  further     ef- 

fort to  pop- 
ularize the 
electric. 

The    un- 
de  sirable 
features  of 
r  i  V  a  t  e 
equipment 
for     battery 
charging    tend 
to  make  pub- 
lic   stations 
popular. 


THE  MAN 
This  crude  figure  of  Branite  repre- 
of  Babvlon.     It  evidently  was  to  dem- 
that  of  a  roan.    This  piece  of  sculpture, 
is  the  largest  that  has  so  far  been  found 


AND  THE  LION 
sents  prnbablv  the  first  sculpture 
onstrate  the  strenath  of  a  hon  oyer 
hewn  thousands  of  years  before  Christ, 
by  the  archaeologists. 


WATER  WORN    STONES    FOUND    IN    THE   DESERTS  OF 


WATER-WORN   STONES   FROM 
THE  DESERT 

"TTIE  great  deserts  of  southern  Cali- 
•*■  fornia,  scientists  say,  were  at  one 
time  the  bed  of  an  ocean.  In  places 
they  are  strewn  thickly  with  loose 
stones,  which  the  action  of  water  and 
subsequent  exposure  for  ages  to  the 
disintegrating  effects  of  the  atmos- 
phere have  wrought  into  many  strange, 
fantastic  shapes.  The  photograph 
shows  a  heap  of  these  curious 
stones,  collected  almost  hap- 
hazard in  the  desert. 

There  are  stones  of  every 
imaginable  shape,  the  peculiar 
dumb-bell-like  formation  being 
a  particularly  striking  feature. 
Many  of  these,  rounded  by  the 
action  of  water,  have  been  sub- 
sequently hollowed  out  by  at- 
mospheric influence  and  appear 
almost  as  though  they  were  the 
work  of  man.  Some  of  the 
stones  are  found  in  the  shape 
of  flat,  solid  disks  ;  while  others 
bear  a  strange  resemblance  to 
rock  coral. 

All  of  them  are  eloquent  of 
the  powers  of  the  elements  and 
form  a  fitting  testimonial  to 
the  levelling  hand  of  Time. 


HARD  WORK  FOR  WOMEN 

IN  the  land  where  the  o.x  is  sacred,  it  is 
*  not  infrequent  to  see  women  perform- 
ing the  serv- 
i  c  e  s  of 
beasts  of 
burden.  The 
men  seem  to 
be  there 
merely  as 
overseers. 


NDERWOOO   &  UNDERWOOD 

WHr>  Would  Not  Be  a  Man  in  India? 
Twenty-woman  team  at  Darjeeling. 
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TAKING     SNAPSHOTS     OF    SOUND 


ROBERT 


By 
H.    MOULTON 


bile,  for 
miles  an 
Inindred 


THE  fastest  camera  slnitter, 
so  far  devised,  works  at  a 
speed  of  only  one-thoti- 
sandth  of  a  second.  This 
means  that  when  an  automo- 
example,  is  running  seventy 
hour,  or  about  one 
feet  a  second,  it 
covers  one-tenth  of  a 
foot  during  the  inter- 
val that  the  shutter  is 
open.  This  is  suf- 
ficient to  blur  the 
image  to  a  certain 
extent. 

Xow,  imagine  try- 
ing    to      secure      a 
sharp,     clear     nega- 
tive    of     an     object 
traveling  at  the  rate 
of  eleven  hundred  feet 
a  second.     Doesn't  the 
feat  seem  incapable  of 
accomplishment  ?      An 
wouldn't    you    want    to 
say  that  it  was  even  less 
than  possible  if  it  was  sug- 
gested that  the  object  be 
placed  only  a  foot 
or    so    from    the 
camera,  reniem- 
bering     that 
photographs  of 
racing  cars  are 
always  taken  at 
a      distance      of 
f  i  f  t  }•    feet    or 
more  ? 

Rut  that  is  not 
all.  Automobiles 
are  comparatively 
large  objects,  and  to  secure  even  a  fair 
negative  of  one  at  full  speed  it  must  be 
snapped  while  illuminated  by  the  bright 
light  of  the  sun.  Suppose,  now,  that  the 
object  to  be  photographed  while  traveling 
eleven  hundred  feet  a  second  is  not  only 


small  but  entirely  invisible  to  the 
naked  eye — how  would  you  go  abmit 
describing  the  utter  impossibility  of 
taking  its  picture? 

Nevertheless    this    thing    has    been 
done.    The  man  to  do  it  was  Professor 
Arthur    L.    Foley,    head    of    the 
Department    of    Physics    of 
the    University    of    Indi- 
ana.     The   object   pho- 
tographed by  Profes- 
sor  Foley  under   the 
conditions     n  a  m  e  d 
was   a    sound    wave, 
or    rather    many 
sound  waves,  for  he 
has    a    collection    of 
thirty    or    forty    of 
the    most    wonderful 
negatives  ever  made. 


Professor  A.  L.  Folkv  of 
THE  University  of  I.ndiana 
He  hassuccet'dfd  in  photograph- 
ing sound  waves. 


While  the  circular 
waves  such  as 
appear  on  a 
sheet  of 
water 
are  read- 
i  1  y  o  b  - 
s  c  r  \^  a  b  1  e 
and  known 
t  f )  ever  y 
child,  it  is  only 
by  special  means  that 
other  kinds  of  waves 
can  be  rendered  visible. 
Light  waves  are  them- 
selves of  course  invisible — • 
contradictory  as  this  may 
seem.  A  beam  of  light  passing  through 
a  perfectly  dustless  space  is  absolutely 
invisible  to  an  eye  looking  across  the 
beam.  In  this  sense  it  may  indeed  be 
said  that  no  eye  has  ever  "seen"  a  wave 
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of  "light".  Inasmuch  as  this  wave  radi- 
ates in  every  direction,  taking  the  shape 
of  a  constantly  enlarging  balloon,  it  is 
called  a  "spherical  wave".  But  there 
is  another  kind  of  spherical  waves — 
sound  waves — which,  though  ordina- 
rily cjuite  as  invisible  as  waves  of  light 
or  as  electromagnetic  waves,  can 
nevertheless,  by  suitable  means,  be 
rendered  observable  to  the  sense  of 
sight,  and  photographed,  as 
done  by  Professor  Foley. 

The  difficulties  of  photo- 
graphing an  invisible  sound 
wave  in  an  invisible  gas,  the 
wave  itself  being  merely  a  se- 
ries of  condensations  and  rare- 
fications  in  this  invisible  gas, 
are  such  that  only  two  methods 
of  overcoming  them  have  ever 
been  discovered. 


.00017  Second 

One      method,      called      the 
Toepler   or    Schlieren    method, 
was  originated  by  Toepler,  the 
renowned     German     physicist, 
whose     name     is      familiar     to 
student  of  physics  in  the  high  schools 
because  it  was  this  same  Toepler  who 
invented  the  electric  machine  found  in 
almost  every  laboratory.  But  Toepler's 
method  had  many  faults.     It  required 
the  use  of  two  lenses,  one  of  which  had 
to  be  of  very  large  size  and  of  the  finest 
quality. 


Even  then  pictures  taken  by  the 
Toepler  method  are  very  unsatisfac- 
tory. They  are  indefinite  and  very 
small,  the  entire  picture  being  about 
the  size  of  the  end  of  a  lead  pencil.  The 
wave  whose  picture  is  taken  can  never 
be  as  large  as  the  lens  which  is  used 
in  taking  it.  With  a  lens  five  inches 
in  diameter  one  could  not  get  a  picture 
of  a  wave  that  had  traveled  more  than 


.00023  Second 

Exposures  of  Sound  Waves  Taken  at  Vary- 
ing Intervals   after    the    Passage   of   the 

Spark 

"Sound  waves  produced  between  a  point  source 

and   a  ptiotocraptiic   plate  cast  shadows  on   that 

plate.    Just  photograph  the  shadow  and  the  work 

is  done." 


two   inches   from   where    it 
parted.        Notwithstanding 
these  deficiencies,  advanced 
textbooks     on     sound     and 
light  contain  some  of  these 
pictures,  because  up  to  this 
time     nothing     better     has 
been  available  for  illustrat- 
ing and  verifying  the  the- 
ories of  wave  motion. 
But  now,  thanks  to  the 
.00007  Second        genius    and    experimental    skill 
of    Professor    Foley,    perfectly 
every      definite    sound-wave    pictures    may    be 
obtained  of  as   large    size    as    desired ; 
pictures  which  show  the  waves  traveling 
in  all  directions  from  the  source ;  which 
show   them   being   reflected    from   plane 
and  curved  mirrors,  being  brought  to  a 
focus  by  convex  lenses  and  made  diver- 
gent by  concave  lenses,  doing  everything 
in  fact  demanded  by  wave  theory. 


cs;.4 


TECHNICAL    WORLD    MAGAZINE 


Foley's  nictliod  of  photographiiiij 
sound  waves  is  so  simple  in  its  fuiula- 
niental  principle  that  it  can  be  under- 
stood by  anyone.  All  of  us,  looking 
out  over  a  field  on  a  hot,  bright  day, 
have  seen  what  is  commonly  called 
"the  heat  rising  from  the  ground."  We 
have  also  seen  stars  "twinkle".  The 
heat  rising  from  the  ground  is  simpl\' 
the  confusion  of  the  heat  waves  which 
reach  the  observer's  eye,  after  passing 
through  air  of  varying  density 
due  to  varying  tempera 
ture.  The  same  thing 
causes  the  twinkling 
of  the  stars,  for  in 
reality  the  light 
from  the  stars  is 
absolutely  con- 
stant. The  as- 
tronomer tries  to 
get  above  as 
much  air  as  pos- 
sible and  as  far 
as  possible  from 
anything  that  dis- 
turbs the  air,  in 
order  to  avoid  the 
twinkling. 

In  a  sense.  Professor 
Foley  has  put  the  twink- 
ling to  a  practical  tisc. 
According  to  his  own 
statement,  the  argument 
which  first  led  him  to  un- 
dertake the  experiment 
was  as  follows:  "Sound  waves  in 
air  are  waves  of  coifflensation  and 
refraction ;  that  is,  series  of  regions 
of  varying  air  density.  Light  from  a 
star  or  any  point  source  of  light  will 
be  bent  from  its  straight  line  path 
when  it  passes  through  such  regions. 
Therefore,  sound  waves  produced  be- 
tween a  point  source  and  a  photo- 
graphic plate  should  cast  shadows  on 
that  plate.  Just  photograph  the  shadow 
and  the  work  is  done." 

At  first  this  seems  simple  and  easy, 
but  not  when  it  is  explained  that, 
owing  to  the  great  speed  of  a  sound 
wave,  the  light  of  the  point  source  or 
star  could  not  last  longer  than  the 
millionth  part  of  a  second,  or  the 
shadow  would  be  blurred.  Further,  if 
the  light  lasts  only  the  millionth  part 
of  a  second,  while  it  does  last  it  must 


A    \'IFAV  OF    THK     HmT    A  IK     AlloUT    A 

Spakk  C;ap  .OrKJ2  Second  aftfr 

THK   PASSAGK  of  THE  SPAUK 

The  sound  wave  has  passt'd  far  beyond 
the  limits  of  the  field. 


be  a  thousand  limes  as  strong  as  the 
light  which  a  camera  uses  when  taking 
a  i)icture  in  one-thousandth  of  a  second 
to  give  good  images  on  the  jdate. 
Still  further,  one  must  be  able  to  turn 
on  that  light  at  exactly  the  right  time 
or  the  sound  wave  will  not  be  in  the 
correct  position  with  reference  to  the 
])hc>t()grai)hic  plate  ami  the  other  parts 
of  the  a])paratus. 

To  a  large  electric  machine  cajiablc 
of  giving  a  jjcrfect  torrent  of 
electric    sparks   a    foot    or 
more    in    length,    Foley 
connects  some  Leyden 
jars,  which  act  as  a 
reservoir     for     the 
storage   of  electric 
charges.      The 
lumiber  of  sparks 
])roduced    by    the 
machine     is      re- 
duced, because  the 
jars    must    be 
charged    before    a 
spark      will      pass, 
r.ut    when    a    spark 
does  occur,  the  entire 
systeiu     is     discharged, 
resulting    in    a    spark    of 
great  energy,  the  crack  of 
which  sounds  like  the  re- 
port of  a  gun.   This  si)ark 
is    discharged    through    a 
circuit      containing      two 
s]5ark   gaps,    that    is,   two 
breaks    in    the   circuit    across   which   the 
current  must  pass. 

One  of  these  gaps,  the  one  nearest 
the  electric  machine,  is  placed  just  in 
front  of  a  photographic  plate  and  wdien 
the  spark  passes  this  gap,  it  generates  a 
sound  wave  in  front  of  the  plate.  The 
current  then  passes  under  the  second  gap, 
arriving  there  later  than  at  the  first  gap. 
When  the  spark  occurs  at  the  second 
gap  it  throws  on  the  photographic 
plate  a  shadow  of  the  sound  wave  that 
had  been  produced  a  mqment  before  at 
the  first  gap.  Thus  the  time  interval 
between  the  sound  and  the  light  that  is 
to  photograph  it  is  due  to  the  time  that 
it  takes  the  electric  current  to  pass 
from  the  first  gap  to  the  second  gap, 
and  can  be  regulated  by  changing  the 
capacity  of  the  current. 

To  produce  light  of  sufficient  inten- 
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sity,  the  spark  at  the  second  gap  is 
made  to  pass  between  magnesium  ter- 
minals placed  in  a  tube  shaped  some- 
what like  a  gun  barrel,  and  directed 
toward  the  photographic  plate.  In 
this  way  the  light  is  in  a  sense  shot 
toward  the  plate  and,  though  it  lasts 
only  about  the  millionth  part  of  a  sec- 
ond, it  is  strong  enough  to  make  an 
image  on  the  photographic  plate.  This 
plate  is  carried  in  an  ordinary  eight 
by  ten  plate  holder  placed  in  the  re- 
versible back  taken  from  an  eight  by 
ten  camera.  When  the  plate  holder  is 
removed,  the  sound  wave  shadow  falls 
directly  on  the  ground  glass  of  the 
camera  back,  and  is  distinctly  seen  by 
an  observer  looking  through  the  glass 


along  the  axis  of  the  tube;  that  is,  with 
the  eyes  in  line  with  the  light  and  sound 
gaps  and  the  center  of  the  ground 
glass. 

If  the  experiment  is  carried  on  in  a 
darkened  room,  the  wave  shadow  on 
the  ground  glass  can  be  seen  at  a  dis- 
tance of  several  yards,  even  when  the 
glass  is  viewed  obliquely,  therefore  the 
waves  can  be  seen  by  several  observers 
at  the  same  time.  If  the  camera  end 
of  the  box  is  removed  entirely  and  the 
shadow  allowed  to  fall  on  a  white 
screen  or  a  large  sheet  of  white  paper, 
the  wave's  reflection  may  be  seen. 
Professor  Foley  has  used  this  method 
in  exhibiting  the  wa"'  es  simultaneously 
to  a  number  of  observers. 


CAMPAIGNING    FOR    ALFALFA 
BY    CARAVAN 

By 
RICHARD    MORRISON 


CARRYING  several  of  the 
country's  first  experts  and 
speakers  on  agricultural  ques- 
tions, together  with  a  ton  of 
literature,  pictures,  charts, 
seed  samples,  and  botanical  specimens, 
a  great  caravan  of  motor  cars  blazed  a 
trail  through  Kent  County,  Michigan, 
in  an  effort  to  obtain  universal  recogni- 
tion of  alfalfa  as  a  general  farm  crop. 
It  was  the  beginning"  of  a  campaign  that 
is  to  be  nation-wide  and  is  destined  to 
bring  a  word  of  cheer  and  encouragement 
in  many  localities  to  those  who  find  them- 
selves slipping  back  in  spite  of  constantly 
increasing  efforts  upon  soil  that  has  been, 
practically,  exhausted. 

Professor  Perry  G.  Holden,  formerly 
at  the  Iowa  State  Agricultural  College, 
and  generally  acknowledged  to  be  one  of 
the  greatest  living  authorities  on  corn 
and  alfalfa,  is  conducting  this  remarkable 
agricultural  campaign. 

The  result  of  the  six-day  trip  through 
Kent  County  was  that  some  four  hun- 
dred farmers  pledged  themselves  to 
grow,  approximately,  four  thousand  acres 


of  alfalfa  this  year,  as  against  seventy- 
five  acres  in  the  entire  county  last  year. 
All  week  the  "missionaries"  sang  the 
praises  of  alfalfa  at  the  farmhouses,  at 
the  grange  halls,  at  the  country  school- 
houses,  and  at  the  crossroads. 

Comparative  figures  were  shown  on 
the  big-  sheets  of  a  chart  that  was  dis- 
played. Tests  and  experiments  in  feed- 
ing with  corn  and  bran,  with  corn,  with 
hay  as  compared  with  alfalfa  alone,  and 
alfalfa  and  corn  in  combination,  showed 
results  that  made  the  experts  on  stock 
breeding  and  raising  wonder.  The  results 
seemed  to  indicate  that,  no  matter 
whether  the  stock  was  designed  for  pro- 
duction of  pork,  beef,  dairy  products,  or 
eggs,  in  every  case  it  was  overwhelm- 
ingly in  favor  of  the  alfalfa. 

The  comparative  figures  seemed  to  put 
alfalfa  much  ahead  of  corn,  ahead  of 
clover  in  the  value  of  yield,  and  so  far 
ahead  of  every  other  crop  as  to  be  beyond 
comparison. 

One  of  Professor  Holden's  strong 
arguments  is  that  alfalfa  will  act  as  a  land 
reclaimer.     He  declares   that   once   it   is 


READY   TO  START 
'A  freat  caravan  of  motor  cars  blazed  a  trail  in  an  <-ffort  to  obtain  universal  recognition  o(  allalfa  as  a  uencral 

farm  crop." 


given  a  cliaiice,  it  will  refuse  to  be  kept 
off  of  land,  that  is  now  considered,  prac- 
tically, valueless.  Alfalfa  is  known  to 
put  back  into  the  soil  what  other  crops 
take  out.  The  nodules  that  form  on  the 
roots,  by  a  peculiar  process,  extract  the 
nitrogen  from  the  air  and  deposit  it  in 
the  soil.  And  nitrogen  is  what  other 
crops  need.  Consequently,  it  stands  to 
reason  that  an  alfalfa  field  will  be  rich 
in  just  the  elements  that  are  needed  to 
r  make  other  crops  suctessful. 


The  work  in  ^Michigan  is  but  a  pre- 
liminary to  the  campaign  that  is  to  be 
conducted  in  each  county,  if  the  farmers 
indicate  their  desire  to  go  on  with  this 
standard  and  permanent  crop.  Professor 
I  lolden  assures  his  audiences  at  each  stop 
that  he  is  prci)ared  to  send  men  qualified 
to  advise  and  demonstrate  in  actual  prac- 
tice to  any  community  where  the  farmers 
prove  their  interest  in  alfalfa  to  the  point 
of  beginning  the  sowing  of  the  seed. 
These  instructors  will  oversee  the  work 
of  preparing  the  seeding  and  will  outline 
an  exact  campaign  to  suit  the  individual 
needs  of  the  men  in  any  com- 
munity so  that  the  chance  of 
failure  will  be  reduced  to  a 
minimum. 


THE   MISFIONARV   IN  THE 

FIELD 

Professor  P.  G.  Holden,  an  authority 

on  corn  and  alfalfa,  is  advucatinK  the 

merits  ol  the  latter  crop. 
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I'lilLALii-LFHIA   DISPENSES  WITH  THE   BOND   BROKER 

CITY    ITS    OWN    BOND    SELLER 


PHILADELPHIA  has  adopted 
the  I'Vencli  method  of  selhng 
niuniciiial  bonds,  that  is,  di- 
rectly over  the  counter  instead 
of  letting  banks  or  bond  houses 
dispose  of  the  issue.  This  scheme  has 
been  worked  in  France  for  generations, 
all  the  national,  municipal,  and  other 
government  loans  being  taken  by  citizens 
through  popular  subscription.  Fifty  per 
cent  of  a  recent  bond  issue  of  seven 
million  dollars  was  disposed  of  in  this 
way  recently  in  Philadelphia. 

Every  one  hundred  dollars  invested  by 
a  citizen  in  municipal  bonds  is  a  direct 
benefit  to  the  municipality,  inasmuch  as 
it  gives  the  investor  a  greater  and  more 
personal  interest  in  the  conduct  of  public 
affairs. 

In  the  sale  at  Philatlelphia,  currency 
which  had  lain  dormant  for  years  in  old 
wool  stockings,  in  bureau  drawers,  under 
carpets,  and  in  country  savings  banks 
suddenly  came  to  view  to  purchase  the 
bonds. 

The  first  day  one  million  dollars'  worth 
of   the   bonds   were   snapped   up   by    in- 


vestors representing  all  classes.  Tlie  sale 
continued  for  four  days  and  at  its  close 
three  million,  seven  hundred  ninety-two 
thousand,  two  hundred  dollars'  worth  of 
the  securities  had  been  sold.  And  folks 
were  clamoring  for  more. 

A  bent  and  aged  woman  who  has  long 
been  a  familiar  figure  on  Philadelphia's 
streets  as  a  vender  of  newspapers, 
brought  in  two  hundred  dollars  in  nickels, 
dimes,  quarters,  and  half  dollars.  She 
carried  the  sack  of  coin  under  her  shabby 
shawl  and  she  staggered  under  its 
weight.  A  smile  of  satisfaction  over- 
spread her  wrinkled  face  as  she  received 
her  bond  certificate. 

An  amusing  incident  was  the  case  of  a 
purchaser  of  a  parcel  of  five  hundred 
dollars  of  the  bonds,  who  vainly  sought 
through  each  one  of  his  pockets  for  some 
small  change  to  pay  twenty-two  cents 
interest.  He  was  finally  compelled  to 
admit  that  he  had  onl}-  fourteen  cents  left. 
He  was  given  a  certificate,  however,  on 
the  promise  to  remit  the  balance  due. 

Mayor 
with  the  success  of  the  sale 


Blankenburg     was     delighted 
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MAKING  THRILLS 
for  the  NIGHT  FANS 


By  Ray  F.  Frazer 


A 


THOUSAND  speed-ma.l  spec- 
tators clutched  the  edges  of 
their  seats,  gasped,  and  peered 
beneath  them.  There  was  a 
rattle  like  a  battery  of  Gat- 
ling  guns,  a  few  streaks  of  flying  sparks, 
a  swishing  sound,  a  thunder  that  shook 
the  elevated  grand  stand,  and  when  the 
crowd  breathed  again  it  was  to  inhale 
fumes  of  engine  oil.  Below  them  four 
men  on  motorcycles,  riding  abreast  along 
a  wood  wall,  one  above  the  other,  flashed 
from  the  shadows  into  the  glare  of  an 
arc  and  on  again. 

They  were  moving  at  the  rate  of  ninety 
miles  an  hour. 

Does  the  public  want  speed  and  thrills  ? 
Let  it  compare  the  performances  of  auto- 
mobiles,   airships,    and    fast   trains    with 

S3S 


the  motorcycle — and  go  to  the  motor- 
drome. There  is  in  nearly  every  large 
city  a  board  track  tilted  up  at  an  angle 
of  about  forty-eight  degrees.  There  is 
no  catchpenny  fake  about  this  amuse- 
ment ;  if  one  pays  to  see  speed  and  secure 
thrills  from  the  perils  of  tJie  modern 
gladiators,  he  gets  his  money's  worth  at 
the  motordrome.  In  such  a  park  as 
Riverview  at  Chicago,  or  Luna  at  Cleve- 
land, it  is  a  common  occurrence  for  the 
riders  to  travel  around  the  edge  of  the 
third-of-a-mile  wood  bowl  at  a  rate  of 
two  minutes  and  a  few  seconds  for  each 
three-mile  heat.  Out  at  Los  .\ngeles, 
Ray  Seymour  has  covered  a  mile  in 
thirty-six  and  a  fraction  seconds  and  he 
has  made  three  miles  in  eight  seconds 
less  than  two  minutes. 


MAKING  THRILLS  FOR  THE  NIGHT  FANS 
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Yes ;  niotordroniing  is  a  commercial- 
ized sport — like  baseball.  That  may  as 
well  be  admitted  at  the  outset,  regardless 
of  the  internal  strife  among  the  riders 
which  is  reminiscent  of  the  old  L.A.W. 
squabbles  of  bicycling  days.  It  is  con- 
trolled by  the  Federation  of  American 
Motorcyclists  and  administered,  so  far 
as  the  Middle  West  is  concerned,  by  the 
American  League  of  Professional  Mo- 
torcycle Racing  Clubs.  The  administrators 
expect  to  make  money  out  of  the  amuse- 
ment, just  as  the  promoters  of  bull  fights, 
boxing  matches,  wrestling  contests,  auto- 
mobile racing,  and  baseball  games  have 
done. 

"W'e  are  going  to  make  this  the  great 
national  night  .sport,"  the  publicity  man 
explained.  "Baseball  is  the  great  na- 
tional day  sport ;  motordroming  is  for 
the  fans  who  haven't  time  to  get  their 
amuseiuent  in  the  daylight  hours." 

On  this  basis  motordroming  is  founded. 
Its  aim  is  to  appeal  to  the  American 
citizen  who  is  too  lazy  or  too  unskilled 
to  play  a  game  himself,  but  is  perfectly 
willing  to  sit  on  the  bleachers  and  pay 
to  be  a  fan. 

Perhaps  the  fan  does  not  know  it,  but 
motordroming,  to  a  greater  extent  than 
anv  other  pay-as-  y  o  u  - 

enter  sport,  is  a 
carefully 
thought 
out  and  well- 
staged    set 
of    "thrills. 
Even    the 
real 
]>erils 
of  the 


speed  game  are  so  presented  to  his  senses, 
that  he  is  led  to  believe  that  they  are  ten 
times  as  great  as  they  are. 

That  idea  is  carried  throughout  the 
advertising.  When  the  fan  goes  to  his 
seat  on  the  bleachers,  which  bank  the 
top  of  the  third-of-a-mile  track,  he  is 
handed  a  program.  This  informs  him 
that  the  riders  will  circle  below  him  at 
an  angle  of  forty-eight  degrees.  He  is 
then  impressed  with  the  fairness  of  the 
racing  conditions  by  reading  that  each 
vehicle  is  of  the  same  type,  same  power, 
identical  motor,  and  the  same  piston  dis- 
jilacement.  By  the  time  that  the  first 
riders  have  begun  to  tune  up  their  en- 
gines, he  turns  a  page  and  gets  his  first 
thrill  from  this  warning  in  black  letters : 
"NOTICE  TO  PATRONS:— Do  not 
throw  anything  on  the  track,  as  it  is 
dangerous  to  riders." 
By  the  time  he  has 
read  this,  looked 
d  o  w  11  on  that 
sloping  wood 
wall  and  seen 
the  first  speed 


C.VKEFKEE   .M.\STLK6  01-    Till-:    .\\  f   Ul     TIIKILL  .\I.\  kl  .M  . 
But  "there  are  two  things  that  the  riders  foar.  splinters  and  'irreim'  competitors.' 
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demon  tiasli  by,  he  is  ready  tn  believe 
tiiat  "aiiytliing"  niij;ht  mean  a  jieannt, 
tl.e  stub  end  cif  a  eiL;"ar,  or  even  a  btn'tit 
mateli. 

The  riders  are  off  now  for  the  first 
race.  The  fan  is  keyed  up  with  excite- 
ment. Jle  does  not  yet  know  that  tlie 
placing-  of  liis  sc'it.  the  lis^htinq;  of  tlie 
stadium,  llie  ]ikiyin^-  of  the  band,  tlie 
popping  of  the  starter's  pistol,  and  the 
waving  of  signal  tlags  are  all  features  of 
the  stage  setting  in  this  life-  and  death- 
drama,  lie  does  not  know  that  the  races 
are  held  at  night,  instead  of  in  the  day, 
largely  for  the  purpose  of  increasing  tlie 
illusion  of  danger. 

The  fan  sees  the  riders  pass  and  repass 
each  other  below  him.  He  shudders 
when  he  thinks  what  might  happen  if 
they  struck  elbows  or  handlebars.  He 
wonders  how  they  can  stick  to  the  side 
of  the  wall  at  all.  But,  if  he  were  down 
in  the  judges'  stand,  he  would  see  that 
this  angle  of  forty-eight  degrees  is  de- 
signed for  safety  and  to  lessen  danger. 
It  looks  like  the  logical  thing  from  below. 
In  daylight,  too,  the  speed  would  not 
appear  to  be  so  great  and  he  would  lose 
some  more  thrills :  it  is  the  speeding 
through  the  light  and  dark  spots  that 
produces  the  illusion.  Down  below  he 
would  discover  that  the  space  between 
passing  riders,  which  he  calculated  in 
inches,  is  to  be  measured  in  feet — gen- 
erally. 

The  riders  themselves,  however,  prefer 
to  do  their  stunts  under  the  arcs.  For 
them  at  night  the  whole  track  is  a  blaze 
of  light  which  never  shines  in  their  eyes 
and  always  shines  where  it  is  needed. 

"It  is  our  aim,"  said  W.  M.  Johnson, 
Vice-President  of  the  American  League, 
"to  make  the  game  as  safe  as  possible. 
To  accomplish  this  we  try  to  bar  all 
riders  who  are  physically,  or  mentally, 
defective.  Our  physician  examines  them 
for  their  genera!  condition,  their  nervous 
control,  and  their  eyesight.  We  have  no 
use  for  the  men  who  drink,  or  smoke 
cigarettes,  and  even  the  veterans  are  re- 
quired to  go  to  training  school  on  the 
Pacific  Coast  for  several  weeks  before 
they  participate  in  the  races." 

There  are  other  safeguards  thrown 
about  the  riders  which  the  public  does 
not  see.  The  wood  tracks,  which  are 
used    in    preference    to    other    materials 


because  they  give  better  purchase  and 
greater  resiliency,  are  subject  to  inspec- 
tion by  the  local  municipal  authorities, 
by  track  walkers  hired  by  the  manage- 
ment, and  by  the  nieehanicians  of  the 
riders. 

F.aeh  machine  is  carefully  examined 
before  it  enters  a  race.  The  tires  are  gone 
over  thoroughly,  for  a  i)uneture  would 
be  almost  certain  to  result  in  a  fatality. 
At  most  of  the  motordromes,  too,  long 
distance  racing  has  been  stopped.  Five 
miles  at  terrific  speed  is  considered  the 
safety  zone  for  overheated  tires  ami 
engines.  The  usual  race  is  three  miles 
and  the  number  of  riders  in  a  race  is 
generally  limited  to  four. 

To  ]irotect  themselves  still  further,  the 
riders  are  required  to  wear  the  aviation 
helmet  of  leather  and  steel  with  goggles. 
They  are  clad  in  an  armor  of  leather. 
Shoes,  leggins,  shirts,  trousers,  head- 
gear, and  gloves,  occasionally  padded  and 
reinforced  with  steel,  envelop  them. 
And  underneath  this,  as  an  added  safe- 
guard, they  wear  silk  underwear  which 
possesses  the  peculiar  ability  to  turn  a 
splinter,  if  the  leather  fails  to  do  its 
work. 

Yet,  with  all  its  precaution,  the  racing 
game  is  no  sport  for  a  man  who  expects 
to  go  down  town  to  work  the  next  day 
or  rear  a  family.  There  are  two  things 
that  the  riders  fear,  splinters  and  "green" 
competitors.  And  seasoned  riders  are 
hard  to  find. 

Russell  Smiley,  who  has  quit  the 
game,  has  this  to  say:  "I  would  rather 
take  my  chances  with  the  old  crowd  who 
sometimes  grabbed  one  another's  handle- 
bars, than  with  a  bunch  of  green  ones 
who  can't  control  their  machines." 

Green  riders  and  splinters  have  been 
the  causes  of  nearly  every  fatality  of  the 
board-track  game.  The  first  serious  acci- 
dent in  the  Chicago  motordrome  was 
due  to  the  appearance  of  a  green 
rider  afflicted  with  epileptic  tendencies. 
Strange  as  it  may  seem  to  the  fan,  the 
danger  from  a  green  rider  is  not  in  his 
fouling  a  competitor  in  passing,  but  in  the 
certainty  that  his  machine  will  run  to  the 
top  of  the  incline  through  centrifugal 
force  and  either  crash  through  the  guard 
rail  into  the  crowd,  or  bound  back  onto 
the  track.  This  was  the  accident  that 
befell  Leon  Pitts  of  Oberlin,  Ohio.     He 


SPEED   DEMONS  AT  THE   MARK   AND   '■BURNING   UP  THE  SAUCER" 
"If  one  pays  to  sec  speed  and  secure  thrills  from  the  perils  o(  the  modern  gladiators,  he  gets  his  money's  worth  at  the 

motordrome." 


lost  control  of  his  machine,  ran  up  to  the 
top  of  the  bowl,  crashed  into  the  guard 
rail,  and  fell  back  in  a  heap  of  wreckage, 
to  be  picked  up  later  with  a  splinter  run 
into  his  brain  through  the  only  opening 
in  his  helmet.  His  machine  in  falling 
struck  another  rider  and  sent  him  to  the 
hospital,  and  besides  a  portion  of  the 
wreckage  was  flipped  into  the  face  of 
another  inflicting  a  painful  gash.  A  sim- 
ilar accident  was  the  cause  of  the  fatality 
at  the  opening  of  the  Denver  motor- 
drome. The  one  essential  trick  of  the 
game  is  to  combat  centrifugal  force,  or  to 
keep  the  machine  as  near  the  bottom  of 
the  track  as  possible.  Control  is  the  aim 
of  the  training  school. 

What  does  the  rider  get  for  risking 
his  neck?  No  wages  at  all.  No  insur- 
ance for  his  family  except  a  paltry  con- 
tribution    from    the    F.A.M.     No    em- 


ploye's liability  insurance.  None  of  the 
princely  returns  of  an  aviator.  He  gets 
prize  money  only  and  does  well  to  aver- 
age forty  dollars  a  week  income.  He 
must  ride  and  ride  his  best  or  there  will 
be  no  prize  money  for  him  or  his  team. 

If  you  think  the  game  is  so  safe- 
guarded that  the  perils  are  trifling,  go 
back  to  the  hangars  behind  the  grand 
stand.  There  you  will  find  a  group  of 
wives  and  sweethearts  whose  faces  look 
very  white  in  the  half-shadows.  They 
will  be  nervously  chatting  to  each  other 
in  short  catching  sentences.  When  the 
noise  of  stadium  combat  abates,  they  fall 
into  painful  silence.  With  wide  eyes 
they  gaze  toward  the  dark  mouth  of  the 
tunnel  under  the  grand  stand,  peering 
intently  into  the  gloom.  Will  the 
"night  fan's"  gladiator  emerge  with 
the  sprightly  step  of  a  victor  ?    Will  he  ? 
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FOR  UNWARY 
MOTORISTS 

A  X  Entjlish  automobile  asso- 
**  elation  has  taken  steps  to 
make  motoring  safer  by  placing 
water  gauges  on  country  roads. 
The  first  was  recently  erected  at 
Ruxlcy  Splash,  near  Epsom. 

,\t  this  spot  the  water  has 
been  known  to  be  five  feet  deep, 
yet  when  the  stream  spreads 
over  the  road  to  a  considerable 
distance,  a  motorist  will  run 
along  untlcr  the  impression  that 
he  has  only  a  few  inches  of 
water  to  deal  with  and  suddenly 
find  himself  in  several  feet  of  it. 
As  many  as  seven  cars  have 
been  trapped  at  .this  spot  in  a 
week,  their  engines  being  stopiied 
the  aid  of  horses  proving  necessary 


i 

and  (ild  settlers  the  tale  of  a  conflict  between 
reds  and  whites  for  possession  of  the 
mines.  When  white  set- 
tlers first  came  to  the 
Ozarks.  the  mines  had 
large  trees  growing  over 
them.  They  were 
o])ened  up,  but  soon 
abandoned. 


Rkucs  of  Indian  Days 
These  flint  arrowheads  were  found  on  the  battlefields  of  the  Ozarks. 

ARROWHEADS  MARK  BAT- 
TLE GROUND 

■yilOUSANDS  of 
■^    flint    arrowheads 
picked     up     about 
some    old    mines 
near    Golden 
City,    Missouri, 
tell  the  tale  of 
an  Indian  bat- 
tle   ground. 
They    have 
been  arranged 
on    a    number 
of    screens, 
each     several 
feet     square, 
and      recall      to 
the     minds     of 


46.800  More  of  Thesk  Will  Make  a  Cathedral 


ONE  STONE 

A  DAY 

IN    the    t  o  w  n    of    La 
■^  Paz,    a    city    in    Bo- 
livia,    South     America, 
they     are     building     a     ca- 
thedral   by    bringing    into 
town     each    noon    one 
"..^  granite    rock.      It    is 

hauled    by    men 
from    its    quarry 
in    the    country 
and   hoisted   to 
its     place     by 
jnilleys.  When 
once    placed, 
it     is     m  a  d  e 
firm    by    ce- 
ment. 

;\t  this  rate  it 

will    take    150 

years  to  see  the 

cathedral    com- 

])leted. 


A  Flood  Set  Fire  to  This  Car 


A  WATER-KINDLED  FIRE 

LAST  spring's  floods  in  Ohio  and  In- 
diana played  many  peculiar  pranks. 
At  a  large  lime  works  west  of  Spring- 
field, Ohio,  a  train  of  box  cars  had  been 
loaded  with  quicklime.  When  the 
flood  reached  these  cars,  the  terrific 
heat  that  was  generated  quickly  set 
fire  to  them,  and  they  were  burned  to 
the  water  line. 


BARRIER 
TO  FLIES 

-THE  fly  is 
•^  afraid 
of  t  w  o 
things: 
\v  i  n  d  and 
moving  ob- 
j  ec  t  s,  and 
will  avoid  a 
breeze  blow- 
i  n  g  in  a 
downward 
direction 
more  than 
any  other 
kind  of  air 
current.  An 
i  n  ge  nious 
entrance,  or 
vestibule,  is 
the  result  of 
several 
years  of  ex- 
periment in 
search  of  an 
efficient  and 
p  r  a  c  t  i  c  a  1 
ni  c  a  n  s    for 


excluding  flies  from  buildings.  It  takes 
advantage  of  the  fears  previously  men- 
tioned. 

The  fan  shown  in  the  top  hangs  from 
a  suitable  bracket,  or  from  the 
ceiling,  and  draws  air  through 
the  screened  top  or  side  pan- 
els, blowing  it  downward, 
where  it  escapes  through  the 
open  doorways,  thus  keeping 
the  flies  from  entering  the  ves- 
tibule and  afterwards  the  store 
or  room  which  the  fan  protects. 
Looking  toward  economy  in 
electricity,  the  outer  door  is  ar- 
ranged to  operate  an  automatic  switch 
which  will  start  the  fan  at  the  opening 
of  the  outer  door  and  shut  off  the  cur- 
rent at  the  closing  of  the  same. 

■J* 
PENNY  IN  THE  SLOT  PARTINGS 

AUTOMATIC  machines  for  the  issue 
of  platform  tickets  have  been  in- 
stalled in  a  London 
station,  and  per- 
sons desirous  of 
seeing  their  friends 
off  on  the  trains 
are  required  to 
place  a  penny  in 
the  slot  and  obtain 
a  ticket  before  they 
are  allowed  to  pass 
the  barrier. 

People  call  them 
"good-by  tickets." 
Tlie  little  card- 
board slip  entitles 
one  to  travel  the 
full  length  of  the 
platform. 

This  trading 
upon  the  leave-tak- 
ing weakness  of 
humanity  presents 
a  novel  phase  of 
enterprise. 


"Tickets.  Please  1 ' 


--'gaagaM 
This  Vestibule  F.xcludes  Flies 


COLORING  FISHES 

pLOWERS  have  been  artificially  col- 
*  ored,  with  more  or  less  success,  but 
until  recently  animals  have  escaped  the 
experiments  of  the  investigators.  Now, 
however,  we  are  assured  that  fishes  may 
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lie  so  coiorcd  as  to  suit  tlie  liunian  fancy. 
In  Sicily,  it  is  ro|Hirtcil,  by  the  intio- 
(luctitin  into  the  water  of  chalk,  iron,  and 
a  (jnantity  of  peat,  colors  may  be  im- 
parted to  the  carp.  After  treatment  in 
a  bath  of  these  concomitants  for  a  couple 
of  weeks,  the  fish  is  jjiven  another  chem- 
ically prepared  bath  into  which  there  arc 
introduceil  iron  and  tan.  By  increasinsj 
or  (liminishinj^-  the  (luantities  the  coUir 
can  be  either  accentuated  or  diminished. 
The  process  is  said  to  be  somewhat  haz- 
ardous, but  produces  ornamental  fish. 


A  "WHITE  HOPE"  FROM 
THE  FEMININE  RANKS 

THE    "manly    art    of    self-de- 
fense" has  become  an  empty 
expression    in    the   Dover,    New 
Jersey,     High     School,     where 
girls  are  learning  the  sport  of 
bo.xing.      In     order     that     no 
bruises   may  be   inflicted   during 
the     process     of     "leathering", 
they  make  use  of  a  cage  for  the 
head  and  torso,  which  embodies 
the   idea  first   expressed   in  the 


baseball  catcher's  mask.  The  girls  learn 
to  give  and  receive  smashing  blows  in 
the  realization  tiuit  nobody  is  going  to  be 
hurt. 


COLORING  WOOD  IN  ITS 

GREEN  STATE 

'X'lll'".  use  of  colcircd  woods  in  the  con- 
•'•  struction  of  furniture  has  long  been 
known.  The  material  has  usually  been 
stained  after  the  necessary  seasoning 
process.  Within  the  last  few  years, 
however,  a  method  of  Austrian  origin 
s  been  employed  whereby  the  wood 
coiorcd  while  in  a  green  state. 
By  means  of  heavy  pressure  in  a 
losed  vessel,  the  sap  is  driven  out 
the  wood  and  is  replaced  by  the 
coloring  fluid,  which  may  consist  of  a 
solution  of  the  more  permanent  aniline 
dyes.  The  best  kinds  of  wood  for 
treatment  are  found  to  be  birch, 
beech,  alder,  plane,  elm,  and  lime; 
oak,  fir,  ami  pine  are  unsuitable 
because  they  do  not  stain  uni- 
formly. 

The  colored  wood  is  used  for 
making    furniture   and    for   the 
manufacture  of  doors  and  win- 
dow  frames.     It  can  also  be  em- 
ployed     for     outdoor     purposes,      in 
wdiich  case  no  painting  is  necessary, 
although   a  coating  of  var- 


COLLECTING   EVIDENCE 
This  box  contains  some  of  the  complicated  machinery  in  use  at  Wagon  Wheel  Gap. 


TO    DULL     THE    RIVER'S    APPETITE 

By 
ARTHUR    CHAPM  AN 


THE  Dakotas  are  being 
robbed !  Louisiana  is  the 
beneficiary  of  the  theft. 
Texas  is  profiting  from  a 
loss  sufifered  by  Colorado. 
These  robberies  are  not  new.  The 
thieves  were  convicted  long  ago  but 
the  thefts  have  not  ceased.  In  fact, 
they  have  increased.  However,  the 
Government  now  proposes  to  lessen 
these  wholesale  robberies  by  going 
to  their  source  and  removing  a  sup- 
posedly contributory  cause.  It  has 
come  to  the  conclusion  that,  if  fea- 
sible, conditions  must  be  altered  which 
make  it  possible  for  whole  farms  in  the 
Missouri  and  Mississippi  Valleys  to 
change  States,  conditions  which  daily 
result   in   the   Gulf  of   Mexico's   being 


fed  with  large  quantities  of  fertile  silt. 
The  idea  of  the  Government  is  as  yet 
embryonic,  but  it  is  being  submitted 
to  e.xperiment  in  an  effort  to  determine 
the  answer  to  this  mooted  question. 

The  opinion  that  the  denuding  of 
forest  areas  is  a  cause  contributory  to 
excessive  stream-flow,  and  therefore  a 
phase  of  conservation  demanding  at- 
tention, has  lately  been  gaining  in 
strength.  In  order  to  obtain  definite 
observations  in  this  direction  the 
United  States  Government,  through 
its  Forestry  and  Weather  Bureaus,  is 
carrying  on  the  most  exhaustive  ex- 
periment ever  undertaken  to  determine 
the  exact  effect  of  forest  cover  on 
stream-flow.  That  the  subject  is  one 
of  world-wide  concern  is  demonstrated 
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liy  tlie  fact  tliat  other  nations  have 
sent  representatives  to  study  the  work 
that  is  now  under  wdv. 

An  exiK-rinicnt  station  has  l)ccn 
cstablislied  at  \\'ai;i>n  Wheel  Gap, 
near  the  lieadwaters  of  the  Rio 
Grande,  in  Colorado,  and  elaborate 
daily  observations  are  being  made. 
Two  live  streams  on  separate  water- 
sheds are  beinjjf  studied  with  reference 
to  all  tlie  elements  that  contribute  to 
their  How.  These  obser\-ati(nis  were 
begun  in  the  summer  of  1910,  and  will 
be  carried  on  for  several  years,  after 
which  one  of  the  watersheds  will  be 
denuded  of  all  its  timber  and  a  series 
of  comparative  experiments  started 
thereon.  From  comparisons  of  the 
daily  records,  made  before  and  after 
the  removal  of  all  timber,  it  will  be 
])ossible  to  establish 
conclusive  figures  af- 
fecting the  question 
of  forest  conservation 
and  the  regulation  of 
stream  -  flow  in  all 
parts  of  the  country. 


Recording  Station  at  the 

Base  of  Stream-Flow  Area 

In  the  distance  is  the  Rio 

Grande  Valley. 


No  other  country  has  ever  sought  such  a 
conclusive  answer  to  this  problem 
\vhich  is  of  such  far-reaching  im- 
portance. 

The  area  which  is  being  studied  has 
been  converted  into  a  veritable  out- 
door laboratory.  Meteorological  in- 
struments, many  of  which  are  self- 
recording,  are  found  at  every  turn  on 
the  trails  leading  from  headquarters. 
The  site  ranges  from  a  trifle  over  nine 
thousand  feet  to  nearly  eleven  thou- 
sand feet  above  sea  level.  The  two 
watersheds  which  are  being  considered 
contain  small  streams  of  a  permanent 
character,   each   stream  being  entirely 


independent  of  the 
The  characteris- 
stream  are  mi- 
studied  and 


Checking  Up  the  Wind 

The  anemometer  and   the    vane 

make  it   possible  to  ascertain  the 

wind's  vt;locity  and  directioQ. 


other. 
tics  of  each 
n  u  t  e  1  y 
measure- 
ni  e  n  t  s  are 
recorded  at 
a  concrete 
dam     which 


This   Watershed  Is  to  Be 

Denuded   of    Timber    for 

Purposes  of  Comparison 


is  located  at  the  lower 
e  X  t  r  e  ni  i  t  y  of  the 
watershed  to  be  ex- 
amined. The  water 
pours  over  a  concrete 
wall  into  a  settling 
basin  and,  after  hav- 
ing stood  in  these 
basins  until  cleared  of 
silt,  it  passes  out  over 
weirs.  The  silt  in  the  basins  is  meas- 
ured at  regular  intervals,  to  de- 
termine the  amount  of  soil  that  is 
being  washed  dcvn  from  the  moun- 
tain sides  into  each  stream.  After 
one  watershed  has  been  denuded  of 
timber,  these  measurements  will  indi- 
cate whether  or  not  the  loss  of  top- 
soil  is  greater  on  slopes  that  are  un- 
protected by  trees.  In  order  that  no 
fractional  amount  of  the  soil  erosion 
be  lost,  the  water  which  passes  over 
the  dam  after  being  settled  is  tested 
in  graduated  tubes,  and  the  amount  of 
silt  therein  is  scientifically  estimated. 

The     evaporation     factor     is     deter- 
mined by  the  loss  from  the  free  sur- 


AUTOMATIC  RAIN-G.AUGE 

A  tiny  bucket  inside  tips  when  filled  with 
water,  thus  making  a  record. 


face  of  water  in  a 
small  tank.  Hu- 
midity is  determined 
daily  at  three  stations, 
and  is  important  be- 
cause it  affects  evap- 
oration. The  wind 
ilirection  for  each 
minute  is  automatic- 
ally recorded  on  a 
triple  register  at 
the  office.  Tipping 
bucket  rain-gauges 
send  their  records,  through  the  most 
delicate  of  machinery,  to  the  oiifice.  In 
snow  measurement  the  water  equivalent 
is  determined  by  the  weighing  system, 
and  the  amount  of  snow  water  standing 
on  either  watershed  at  any  time  is  ob- 
tained from  an  average  of  all  the  meas- 
urements on  that  watershed. 

It  will  be  several  years  before  the 
investigations  at  Wagon  Wheel  Gap 
are  finished.  But  it  is  thought  that 
when  the  Colorado  experiment  is 
finally  concluded  there  will  be  a  def- 
inite basis  established  for  all  future 
action  regarding  the  expenditure  of 
public  funds  on  stream-control  and  on 
forest  conservation. 
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SCIENCE    TO    FREE    THE    RUBBER    SLAVES 

By 
ROBERT    FRANKLIN 


TArriXr,  mhher  trees  by  elec- 
tricity! Who  ever  hearil  of 
such  a  tiling? 
Yet  this  invention  is  already 
in  practical  operation  in  Peru. 
The  apparatus  used  for  the  purpose  has 
been  devised  by  a  German  civil  engineer, 
George  M.  von  Hassel,  who  has  been 
for  some  time  past  employed  by  the 
Peruvian  Government  to  explore  the 
rubber-producing  territory  of  that 
country. 

It  is  a  contrivance  of  no  great  com- 
plexity, a  wire  being  stretched  through 
the  forest  and  attached  separately  to  as 
many  rubber  trees  as  may  be  desired,  so 
that  all  of  them  are  in  a  single  circuit 
coimected  with  a  central  electric  station. 
To  each  tree,  accoriling  to  its  size,  are 
fastened  two 
or  more  long 
strips  of  sheet 
iron,  running 
lengthwise  of 
the  trunk. 
Each  such  strip 
has  its  edges 
bent  over  in 
such  a  way  as 
to  form  a 
channel  —  the 
hollow  side  to- 
ward the  tree. 
The  channel- 
shaped  strip  is 
divided  into  a 
series  of  thirty 

compartments,  in  each  of  which  is  a 
little  cup  containing  a  small  quantity  of 
an  acid  preparation. 

The  upper  end  of  each  iron  channel 
connects  with  the  aforementioned  wire 
that  runs  through  the  forest — a  feature 
of  the  device  being  an  arrangement 
whereby  each  of  the  compartments,  or 
sections,  acts  separately  in  turn.  Thus, 
when  the  electricity  is  turned  on,  a  steel 
point  in  the  first  section  pricks  the  bark 
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of  the  tree,  causing  the  "milk"  to  run 
nut  into  the  cup  contained  in  that  coni- 
])artment. 

Next  time,  the  current  causes  another 
steel  point  in  the  second  compartment  to 
act  similarly  ;  and  so  it  continues.  Things 
are  so  managed  that  the  current  is 
turned  on  at  intervals  of  forty-eight 
hours,  and  thereby  the  tree  is  subjected 
to  thirty  tajjpings  in  exactly  si.xty  days — 
thirty  tappings,  that  is  to  say,  for  each 
sheet-iron  channel.  A  large  tree  is  pro- 
vided with  as  many  as  nine  channels, 
suspended  at  ec^ual  distances  around  its 
trunk,  and  in  such  a  case  the  total  num- 
ber of  tappings  is  two  hundred  seventy. 
One  should  realize,  however,  that  the 
operation  described  is  performed  simul- 
taneously  on   a  large   number  of   trees. 

Thus  a  single 
electric  impulse 
may  tap  five 
thousand,  or 
m ore,  rubber 
trees,  actuating 
h  u  n  d  r  e  d  s  of 
thousands  of 
steel  points, 
which  make  a 
corresponding 
number  of  in- 
c  i  s  i  o  n  s  and 
cause  the  milky 
sap  to  flow  into 
the  little  cups, 
where  t  li  e 
above  -  m  e  n- 
tioned  acid  preparation  converts  it  into 
rubber  without  intervention  by  human 
hands. 

In  fact,  the  whole  business  is  entirely 
automatic  from  beginning  to  end.  All 
that  is  required  is  the  push  of  a  button, 
and  the  electricity  does  the  rest.  At  the 
end  of  the  sixty  days  a  man  goes  around 
and  collects  from  each  sheet-iron  channel 
thirty  small  lumps  of  rubber. 

It  is  not  only  very  easy,  but  has  the 


This  Diagram  Shows  How  the  Wire  Is  Run  from  a  Cen- 
tral Station  to  the  Various  Trees  in  a  Rubber  Forest 
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important  additional  advantage  of  being      Columbus.      There    the    native     Indian, 


cheap.  The  contrivance  saves  so  much 
labor  that  one  man  can  do  the  work 
which  formerly  required  the  services  of 
forty  men.  The  invention,  indeed,  is 
expected  to  put  an  end  to  the  atrocious 
mistreatment  of  Indian  workers  in  the 
Amazon  country.  The  recent  disclosures 
of  cruelties  in  that  region  are  by  no 
means  forgotten.  Eventually 
electricity  may  be 
expected  to  su- 
persede entirely  the 
present  method  of  gath- 
ering rubber  in  the  South 
American  jungles. 

Aside  from  humani- 
tarian  advantages 
other  gain  in  usin 
electricity  is  that 
it    renders    easy 
the    tapping    of 
rubber    trees    in 
swamps,    which, 
because  of  their 
situation,    are 
not    readily    ac- 
cessible.   An- 
ot  h  er   is   that 
tapping    very 
early    in    the 
morning,     when 
the    milk     flows 
'most    freely,    is 
made  practic- 
able.     Yet     an- 
other is  that  the  trees  do  not  sufifer  any 
material  injury  from  the  small  punctures 
made. 

At  the  present  time  the  method  every- 
where employed — except  in  the  area  un- 
der the  direction  of  von  Hassel, — for 
collecting  rubber  in  the  tropics  of  South 
America  is  substantially  the  same  as  that 
which  was  in  use  before  the  landing  of 


with  machete  in  hand,  goes  about  in  the 
forest  cutting  and  hacking  the  trees,  and 
adjusting  little  clay  cups — more  com- 
monly tin  cups  nowadays — in  such  a  way 
as  to  receive  the  trickles  of  latex.  Later 
on,  he  goes  from  tree  to  tree,  emptying 
the  cups  into  a  gourd.  The  gourd  he 
empties  into  a  larger  vessel ;  and  the  final 
process  consists  of  dipping  a  pad- 
dle into  the  fluid  and  revolving  it 
over  the  smoke    of    a 

fire  until  coagu- 
ation  is  accom- 
ished. 

This  process,  so 
slow  and  tedious, 
is  correspond- 
ingly expensive. 
1  lence,  it  is  not 
surprising  that 
marketable  rub- 
ber, ever  since 
,  it  was  first 
k  now  n,  has 
s  o  1  d  at  from 
one  dollar  to 
three  dollars  a 
pound.  But 
the  new 
plan,  where- 
by the  juice 
is  automat- 
ically c  o  1  - 
lected  from 
hundreds,  or 
thousands,  of  trees  simultaneously,  with- 
out interference  by  human  hands,  is  so 
great  a  labor-saver  that  the  product 
ought  thereby  to  be  very  much  cheap- 
ened. 

Furthermore,  it  is  obvious  that  this 
plan  can  be  utilized  to  even  greater 
advantage  in  cultivated  plantations  of 
rubber  trees. 


COURTESY   iNDi*   RUBBCI'  WORIO. 

This  View  SHnws  Three  of  the  Sheet  Iron  Channels  as  .At- 
tached  TO    Rubber    Tree   and    the   Wire    Which    Connects 

WITH  THE  Central  Station 
"Thus  a  single  electric  impulse  may  tap  five  thousand  rubber  trees." 


Did  you  ever  hear  of  the  operators  of  an  electric  li^ht  phint  ap- 
pealing to  the  courts  to  force  their  competitor  to  raise  the  rates  ?  That 
is  exactly  what  the  city  of  Pasadena,  California,  has  done.  The 
municipal  plant  was  established  so  as  to  force  those  having  a  monopoly 
on  the  electricity  supply  to  cut  their  rates.  Mr.  Walter  V.  U'ochlke, 
whose  name  is  now  familiar  in  every  house  where  Technical  IVorld 
Magaxine  is  read,  is  the  author  of  this  quite  unusual  article.  It  is 
one  of  our  very  striking  features  for  September. 
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CARTRIDGES 
GALORE 

"y  I  II'".   unifnnn   oi 

the  new  Republic 
of  China  is  an  in- 
teresting^ combina- 
tion of  eastern  and 
western  attire.  The 
cap  and  jacket  are 
in  luiropean  style, 
wiiile  the  trousers, 
ankle  bindings, 
sliort  socks  and 
shoes  are  purely  Chinese.  Thi: 
makes  a  very  serviceable  march 
inii'  miiforni. 


Imwi 


FHOID   BY   UNDEKWOOO  k   UNDEAWODO 

Your  Picture  for  a 

Dime 
This  automatic  camera 
delivers  n  finished  pho- 
tograph in  one  mii.ute's 
time. 


The  pecu- 
1  i  a  r  thing 
a  bout  the 
whole  outfit  is 
the  cartridge 
carrier.  It  is  merely 
a  large  bib,  held  in 
place  in  baby-bib 
fashion  by  one  strap 
running  around  the 
neck  and  two  more  in 
back  which  must  be 
tied  by  some  one  else. 
The  soldier  in  the  pic- 
ture was  doing  guard 
duty  at  a  railway  sta- 
tion near  Canton. 

It  is  likely  that  the 
American  soldier 
would  wear  such  a 
contrivance  u  n  d  e  r 
protest.  On  long 
marches  it  proves  any- 
thing but  comfortable. 

SELF-ACTING 
CAMERA 

"HE  Auto-Foto 
instantaneou 
tomatic  photo- 
graphing ma- 
chine, takes 
a  picture,  de- 
velops, fixes 
and  mounts  it 
all  in  one 
minute.  Since 


Stat 
gall 


ions    as 
cry." 


the    0  n  t  1  r  o    op- 
eration    is     auto- 
matic,    the     most 
i ne  -K p e  r  ienced 
persons  can  oper- 
ate   the    machine, 
and    every    police 
station  can  be 
e(|ui]iped    with 
this  means  of 
i  (1  e  n  t  i  f  ication. 
The  criminal  need 
not      even     know 
being  photographed. 
The  success  of  the  machine  as 
a      (Hme-in-the-slot      proposition 
attracted    the    attention    of    the 
police,  to  whom  the  inventor  had 
never  given  a  thought. 
Present  indications  are 
that   it  will  become  as 
regular  a  feature  in  the 
equi]iment   of  police 
more    famous    "rogues' 


A  Bib  of 
Cartridges 

Cliinese  soldier 
on  Kuard  duty. 


the 
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CANNON  ON  HIS  AUTO 

r^  ]-:neral  harrison  g.  otis 

^-*  of  Los  Angeles  is  the  possessor  of 
what  is  probably  the  only  cannon  in  the 
world  that  is  mounted  on  an  automobile 
h(jod.  It  is  purely  decorative,  although 
it  is  a  genuine  piece  of  light  artillery 
and  presents  a  formidable  appearance 
when  you  see  it  bearing  down  upcui  you. 
In  addition  to  the  gun,  a  brass  chest 
bearing  the  inscription  "Mars"  is  carried 
back  of  the  tonneau,  giving  the  im- 
pression of  an  ammunition  case,  al- 
though it  probably  carries  wrenches 
and  spare  parts  only.  The  General  is 
a  veteran  of  the  Civil  and  Spanish- 
American  Wars  and  has  a  fancy  for  re- 
minders of  his  campaigning  days. 
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R.  G.  FOWLER   CROSSES  THE  ISTHMUS  OF  PANAMA    IN   A  HYDROAEROPLANE 


ACROSS  THE  ISTHMUS  BY 
AIRSHIP 

""PHE  photograph  herewith  shows  the 
■*■  hydroaeroplane  of  R.  G.  Fowler,  in 
which  he  made  a  flight  from  the  Pacific 
to  the  Atlantic,  over  the  Panama  Canal, 
carrying  a  moving-picture  outfit,  and  an 
operator  who  took  pictures  along-  the 
entire  route. 

\\'hile  crossing  the  Continental  Divide 
in  the  Culebra  Cut  District,  he  met 
many  treacherous  currents  and  at  times, 
the  machine  rocking  and  swaying  badly, 
would  drop  a  hundred  feet.  The  highest 
altitude  reached  was  two  thousand  feet. 
On  leaving  Panama,  it  took  him  thirty- 
five  minutes  to  get  up  high 
enough  to  cross ;  the  time  in 
crossing  was  one  hour.  His 
only  mishap  was  that  he  punc- 
tured a  pontoon  by  landing  in 
shallow  water  on  a  coral  reef 
near  the  Panama  Railway 
ddcks. 


READY  FOR  DEATH 

jyiRS.  ANN  BULLEN.  of 
•^  Fleetwood,  England, 
though  seemingly  hale  and 
hearty,  has  arranged  very 
precisely  and  particularly  for 
her  funeral  and  her  monu- 
ment. The  stone  has  been  in- 
scribed with  her  name,  and 
also  that  of  Janey,  her  daugh- 
ter, who  is  buried  in  another 
part  of  the  cemetery. 

She  has  deposited  with  a 
Fleetwood  solicitor  a  life  in- 
surance policy  with  the  pro- 
ceeds of  which  all  her  funeral 
expenses  are  to  be  paid.     She 

English  Woman  and  Hkr  Tumestone 


specifies  that  there  shall  be  no  flowers 
and  no  hearse,  but  has  left  money  to 
pay  for  the  services  of  twelve  pallbearers 
who  are  to  carry  her  coffin  by  relays 
of  four  from  her  house  to  the  burial  lot. 
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ALUMINUM  AUTO  BODIES 

A  LUMINUM  is  being  put  to  a  new  use 
■**■  in  the  manufacture  of  car  bodies  for 
automobiles.  Panels,  roofs,  window 
sashes,  and  fenders  are  now  being  made 
entirely  of  this  metal — it  possesses  great 
strength,  little  weight,  and  does  not 
warp,  or  rust.  Tests  of  the  cars  are  prov- 
ing very  satisfactory. 
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MAIN  STKKKT.  KOARING  SPRINGS.  TEXAS 


RAILROAD-BUILT  TOWNS 

C'-MriRI'^  building-  lias  become,  in  literal 
*"•  truth,  a  business  of  the  railroad.  In 
scores  of  instances  a  railroad  builds  the 
town  before  the  locomotive  reaches  there. 


frame  building'.s.  A  hundred  teams  were 
])nt  to  work  tii-rading  streets.  A  few 
days  after  the  main  street  was  graded 
temporary  frame  stores,  restaurants,  etc., 
were  erected.  These  now  will  be  re- 
placed with  stone,  brick,  and  steel  struc- 


GKAIUNC;  THK  STKKKTS   OK   KOAKING   SPRINGS 


Streets  are  laid  out,  contracts  made  for 
hotels,  theatres,  stores,  and  factories,  all 
before  a  stone  is  turned,  a  brick  laid,  or 
nail  driven  in  the  embryo  city.    As  soon 
as  the  road  begins  to  operate  its  trains, 
it   has   good   business.     Town 
promotion    follows,   an   ac 
tivity  in  which  the  rail- 
roads  annually    spend 
millions.      Such   has 
been   the  origin  of 
the    Texas    towns 
of  Spur,  Freeport. 
Haskell,    Wichita 
Falls,    and     Fort 
Stockton.      Many 
others    could     be 
cited  in  other 
western  States. 
Probably  the 
latest  "made  to 
order"  town  is  Roar- 
ing    Springs,     Texas. 
A  few  months  ago  there 
was     a     barren     plain     at 
Roaring     Springs.     Then     the 
Quanah,  Acme  and  Pacific  Railway  de- 
cided  to   extend   there.      Settlers   began 
to    pour    in    and    located    opposite    the 
site    in    tents,    shacks,    and    temporary 


tures,   just   as   fast   as   the   material   can 
reach  the  city. 

Where  a  few  months  ago  the  howl  of 
a  stray  wolf  filled  the  air,  now  appears 
a  hustling  little  city  of  a  thousand. 

I* 


DETACHABLE 
RIM  FOR  AUTOS 


\ 


A 


D  ETACH- 
able  and  col- 
lapsible automo- 
bile tire  rim, 
probably  the 
simplest  and  most 
easily  manipu- 
lated that  has  yet 
been  devised,  was 
recently  brought 
place  the 
the  rim, 
collapses 
places  it 
bringing 


out.     To 

tire    upon 

one     merely 

the    rim    and 

inside     the     tire, 

force  to  bear  upon  the  toggle, 

which  is  seen  at  the  bottom  half  of  the 

rim  in  the  picture.     This  action  distends 

the  rim,  forces  out  the  collapsed  halves, 

and  holds  the  tire  snug  upon  the  rim. 


AV 


BLIND    ANT     BECOMES    SCOURGE 

By 
RENE     BACHE 


IMAGINE  finding  one's  baby 
screaming  in  agony,  with  swarms 
of  fierce  black  ants  running  over 
its  little  body — the  attack  being  of 
so  determined  a  character  that  it 
is  necessary  to  plunge  the  infant  re- 
peatedly into  water  in  order  to  get  rid 
of  the  insects ! 

This    sort    of    thing    happens 
every  now  and  then  in  New  Or- 
leans  and   other   Louisiana   cities, 
the  trouble  maker  being  extraor- 
dinary for  its  ferocity  and  for  the 
havoc   which   in   various  ways   it 
creates.     In  occasional  instances 
babies     are     said     to 
have  been  actually 
killed   by   the 
pests,  which 
are    of    a 


kind  not 
this  coun- 
w  e  r  e  first 
escriijed  from  speci- 
mens collected  near  Buenos 
Aires,  hence,  are  called  "Argen- 
tine ants".  It  is  only  within  a  com- 
paratively short  time  that,  in  this  coun- 
try, they  have  begun  to  spread  and  mul- 
tiply so  rapidly  as  to  excite  alarm. 

They  attack  most  kinds  of  crops, 
and  as  a  plant  enemy  are  not  excelled 
in  destructiveness  by  even  the  gipsy 
moth  or  the  boll  weevil. 

While  this  ant's  range  is  as  yet  lim- 


ited to  relatively  small  areas,  it  is  ex- 
pected to  e.xtend  its  ravages  before  very 
long  through  all  of  southern  California 
— where  likewise  it  has  obtained  a  foot- 
hold— and  most  of  the  Gulf  States. 

Often  it  is  necessary  for  household- 
ers, if  they  would  protect  themselves  in 
slumber,  to  place  the  legs  of  their  bed- 
steads on  panes  of  glass  covered  with 
vaseline.  These  ants  assail  with  their 
sharp  jaws  any  part  of  the  body  where 
skin  or  membrane  is  tender  enough  to 
be  pierced. 

It  seems  almost  beyond  a  doubt  that 
the  insects  were  brought  to  New  Or- 
leans in  cofifee  ships  from  Brazil.   From 
a  few  blocks  along  the  water  front  they 
have   spread   over  the   entire   city,   and 
have  sent  out   vast  numbers  of  col- 
onists for  distances  of  hundreds  of 
miles     along     the     railways     and 
waterways   radiating   from    New 
Orleans. 

The     infested     area 
already    extends    from 
Montgomery,     Ala- 
bama, to  Lake  Charles, 
Louisiana,     and     from 
Delta,     Louisiana,     to 
the  mouth  of  the  Mis- 
sissippi River — that  is 
to    say,    over   an    area 
three   hundred  and  eighty  miles   from 
east  to  west  and  two  hundred  and  fifty 
miles  from  north  to  south. 

The  Government  Bureau  of  En- 
tomology says  that  in  the  South  this 
new  pest  will  almost  certainly  spread 
over  all  of  the  orange  and  sugar-cane 
belts,  and  perhaps  over  all  of  the  cot- 
ton belt.  In  California  it  will  ravage 
the  region  of  oranges  and  other  tender 
fruits. 

A  zero  temperature  kills  it.  Hence 
it  is  inferred  that  the  area  eventually 
infested  by  it  will  embrace  half  of 
North  Carolina,  half  of  South  Carolina, 
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The  Common  Doorvard  Ant— 

Grf.atly  Enlarged 

This  is  the  insoct  usually  rcferrod 

to  as  an  untiring  worker.    Its  blind 

relatives  of  Argentina  have  made 

themselves  a  scourge. 
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lialf  uf  Cicor^ia.  the  whole  o\ 
I'loiiihi,  part  of  Alabama,  one- 
third  of  Mississippi,  most  of 
Louisiana,  all  of  lower  Texas,  a 
corner  of  New  Mexico,  half  of 


Egg  of  Argkntink  Ant— Griatly 
Enlargkd 


Tlic 
at  lh< 


Ant-Barring  Bridgr 
■CIS  arc  unahli-  In  crnss  the  crack  li'lt 


niiddli 


Th'-  runniiiK  water  below  is  an 
(Hective  barrier. 


Artificial  Ants'  Nkst  !■ 
Stuijv 


Arizona 


Nevada. 
])ractically  all  of  California,  and 
a  strip  along  the  coast  of  Ore- 


gon and  Washington. 

The  pestiferons  creature  cuts 
its  way  into  the  fruit  buds  of 
orange  trees,  and  to  get  at  the 
nectar  of  the  blossoms,  severs  the 
petals.  It  bores  into  ripe  figs.  It 
carries  off  garden  seeds  before  they 
have  a  chance  to  sprout.  It  is  es- 
pecially fond  of  lettuce  seed  and 
truck  growers  in  Louisi..na  are  driven 
to  the  expedient  of  covering  the  rows 
of  newlv-planted  lettuce  with  corn 
meal.  While  the  meal  is  being  carried 
away  by  the  ants  an  opportunity  is 
gain'ed-for  the  lettuce  to  get  started. 

All  through  the  summer  heavy 
streams  of  ants  are  seen  ascending  and 
descending  trees  and  plants — the  as- 
cending ones  empty,  and  the  descend- 
ing ones  laden  with  honeydew. 

The     main     orange-growing     section 


Flit. I.  (iROWN 

Larva  of  Augkn 

TiNK  Ant— Much 

Enlargkd 


of  Louisiana  lies  along  the 
lianks  of  the  Mississippi  below 
New  Orleans,  extending  for  a 
distance  of  fifty  miles.  It  pro- 
duces oranges  of  exceptionally 
fine  finality,  which  sell  for  a  cor- 
res])ondingly  high  price.  But 
logs  drifting  down  the  river 
have  brought  numerous  colonies 
of  ants,  wdiich,  infesting  the 
orchards,  have  caused  so  rapid 
an  increase  of  the  scale  insects 
that  a  very  pr(_ifital)le  industry  is 
threatened  with  total,  destruc- 
tion. By  the  second  season  the 
hearing  power  of  the  trees  is 
seriously  impaired  :  in  the  third 
season  the  crop  is  almost  lost, 
and  by  the  fourth  year  the  trees 
are  rapidly  dying. 

So  bad  is  the  infestation  in 
some  orchards  that  a  bit  of  earth  dis- 
turbed by  the  foot  at  any  point  reveals 
a  seething  mass  of  ants 

Bee-keeping  becomes  an  impossil)il- 
ity  when  once  the  ants  have  arrived. 
Eagerly  seeking  the  honey  as  food, 
they  attack  the  larvse  in  their  cells  with 
an  amazing  ferocity.  The  proper  own- 
ers of  the  hives  cannot  eope  with  them 
at  all,  though  they  try  to  kick  them  out 
with  their  hind  legs.  Undeterred,  the 
ants  return  to  the  attack  ;  and  after  a 
few  hours  the  bees  give  up  the  defense, 
sometimes  swarming  out. 

Implacably  hostile  to  nearly  all 
other  insects,  which  they  overcome  not 
so    much    by    indixidual    valor    as    by 
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overpowering  numbers,  these  ants 
seem  to  have  ahiiust  no  natural  ene- 
mies of  their  own.  They  are  blind;  but 
their  sense  of  smell  is  very  acute,  and 
upon  that  and  touch  they  rely.    Haters 


of    light,    they    are    active 


all    night. 


While  foraging,  they  travel  at  the  rate 
of  about  twenty-nine  inches  a  minute, 
and  are  able  to  keep  thoroughly  pa- 
trolled all  the  walls  and  furniture  of 
a  building. 

In  a  laboratory  estal^lished  at  TSaton 

Rouge    for 
the    ])  u  r- 
pose    of 


Carpenter  Ant 
.'\n  enlareod  view  of  one  of  an- 
other species  of  destructive  in- 
sects. ."Ml  ants,  on  eniertiintj 
from  tfie  larva  stage,  have 
wings. 


Studying     their     life 

history,  ingeniously- 

contrived    cages 

were     used.      One 

kind    consisted    of 

two  glass  ])lates  with 

a  layer  of  pulverized 

earth     between     them 

for  the  ants  to  burrow 

in.     This   rested   upon   a 

wood    platform    which 

was   surrounded    by    running 

water.      There    was    plenty    of 

room    for    them    to   run   about   and 

forage    over    the    platform,    honey    and 

fresh    beef    being    supplied     for     food. 

This    arrangement    was    supplemented 

by  a  wooden  cover  which  fitted  over 

the    cage    tightly    enough    to    exclude 

light.    When  it  was  desired  to  observe 

the  insects,  the  cover  was  temporarily 

removed. 

E.xperiments  were  made  with  vari- 
ous disease  germs,  to  see  if  a  plague  of 
some  sort  could  be  spread  among  the 
ants.  A  fungus  highly  fatal  to  chinch 
l:>ugs  was  tried  in  this  way,  but  without 
success,  and  also  the  bacillus  of  the 
malady  called  "foul  brood",  which  at- 
tacks bees.  The  conclusion  drawn  was 
that,  so  far  as  present  knowledge  goes, 
the  only  way  to  deal  with  the  Argen- 


tine ant  is  to  kill  it  outright.  And  the 
important  thing  is  to  kill  the  queens, 
which  lay  all  the  eggs,  and  are  there- 
fore responsible  for  the  multiplication 
of  the  species. 

The  insects  cannot  be  stopped  by 
anything  save  running  water.  In  some 
places  in  Louisiana  orange  growers  are 
trying  to  defend  their  orchards  by  this 
means,  and  where  ditches  or  streams 
are  crossed  by  small  bridges,  an  open- 
ing like  a  wide  crack  is  left  midway  in 
order  that  the  ants  may  be  halted  in 
their    march. 

The  most  effective  means  of  destroy- 
ing the  ants  thus  far  de- 
vised is  to  distribute 
through     an     or- 
chard or  other 
plantation      a 
number     of 
good  -  sized 
boxes    of 


Tr.^p  That 
Catches  .Ar- 
gentine .A  .NTS 

BY  THE 
MlLLlQNS 

Through  the 
hole  in  the 
cover,  which  is 
temporarily  ad- 
justed,ispoured 
a  dose  of  bisul- 
jihid..-  of  car- 
n  —  with 
deadly  effect. 


rough 

lumber, 

fillet 

with 

cotton 

seed     and 

d    e    a 

grass,   the 

top  being  left  open  so 

that  rain  may  moisten 

the  contents  and  start 

decay.      Invited    by 

these     ready-iTiade     nests, 

the    insects    take    up    their 

winter     quarters      in     the 

boxes  by  hundreds  of  thousands,  and 

can  easily  be  killed  with  a  small   (|uan- 

tity  of  carbon  bisulphide. 


Queen  .Ar 

C.ENTINR  Ant 

— CIrkati-V 

Magnified 

The   important 

tliini;  is  to  kill 

the  queens. 

which  lay  ttie 

eggs. 


GROWING    TREES   FROM    ICED    BUDS 

By 
H.    G.    ENRIGHT 
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F^  ROST  is  usually  suiipused  to  be 
.  llie  last  tliint^  that  should  be 
I  perniitted  to  a])])roach  a  tciuk'r 
l)lanl.  but  down  at  IJerlin, 
Maryland,  on  the  immense 
iruit-tree  ranch  of  J.  G.  Harrison,  buds 
from  which  it  is  intended  to  grow  sap- 
lings are  kept  on  ice.  That  sounds  just 
about  as  revolutionary  as  keeping  butter 
in  the  stove  or  milk  in  the  sun,  doesn't 
it  ?  This  apparent  upsetting  of  the  laws 
of  Nature  has,  however,  proved  to  be  a 
most  decided  success,  and,  it  is  stated, 
the  time  will  not  be  long  before  this 
method  of  keeping  such  cuttings  fresh 
will  be  generally 
adopted  among  pro- 
gressive orchardists 
throughout  the 
whole  country. 

With  the  enthusi- 
asm that  only  a 
young  man  feels, 
George  H.  Harri- 
son, grandson  of  the 
original  orchardist 
Harrison,  went 
through  the  School 
of  Horticulture  at 
Cornell  University, 
and  came  away  full 
of  inspiration  for  his 
life-work  on  the 

home  ranch.  On  his  own  initiative 
he  studied  out  and  put  into  practice  this 
very  unique  idea  of  preserving  fresh 
picked  buds  on  ice.  In  the  Harrison  or- 
chards the  budding  system  has  the  pref- 
erence over  that  of  grafting:  hence  the 
young  man's  experiments  along  this  line. 

Tree  buds,  removed,  of  course,  from 
the  trees  in  wholesale  quantities,  must 
necessarily  be  kept  for  varying  lengths 
of  time  before  they  can  be  put  to  use. 
This  means  that  some  of  them  under  or- 
dinary methods  must  be  used  when  much 
fresher  than  others.  But  by  the  use  of 
ice,  all  are  preserved  in  a  dormant  state. 
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.\fter  the  buds  are  picked,  they  are 
allowed  to  dry  on  the  surface  and  are 
next  submitted  to  a  fumigation  in  order 
to  free  them  from  all  injurious  insect 
pests.  Immediately  after  the  fumigation 
is  over,  they  are  taken  out  and  sprinkled 
with  water.  They  are  then  wrapped  in 
bundles  with  wet  sacks.  Much  precau- 
tion must  be  taken  here,  because  if  the 
buds  are  not  dampened  and  cooled 
quiclcly,  they  are  likely  to  spoil.  The 
buds  are  finally  put  into  an  improvised 
refrigerator  containing  about  seven  hun- 
dred pounds  of  ice,  in  order  that  most  of 
the  heat  may  be  removed.  The  lower 
the  temperature,  the 
better  the  success 
later  with  the  buds. 
They  can  be  kept  a 
week  or  more  by  this 
method  without  any 
signs  of  damage. 
The  idea  is  not  ex- 
actly to  chill  them, 
as  one  would  a 
luscious  melon  on  a 
ho'  summer  day,  but 
to  take  the  heat  out 
of  them. 

In  the  Harrison 
orchard  this  process 
has  been  tried  out 
on  an  immense  scale. 
Several  thousand  acres  are  ])lanted  with 
mature  fruit  and  other  trees  to  the  num- 
ber of  four  hundred  thousand.  From 
this  immense  forest — that,  literally,  is  the 
word  for  it,  it  is  too  large  to  be  called 
an  orchard — grafts  and  buds  are  con- 
stantly being  taken  to  replenish  twenty- 
five  hundred  acres  of  nursery  orchard, 
containing  the  incredibly  large  number 
of  ten  millions  of  young  trees.  Yet  the 
supply  of  trees  by  no  means  runs  ahead 
of  the  demand.  Certain  varieties,  in 
fact,  can  hardly  be  produced  fast  enough 
to  meet  the  insistent  cry  for  more. 

This  gigantic  Maryland  business  is  not 


George  H.  Harrison.  Inventor  of  the  Idea 
OF  Icing  Buds,  and  the  Portable  Refriger- 
ator Used  in  the  Fields 


Three    generations 


the  result  of  one  or 
even  of  two  generations 
of    efifort. 

have  taken  a  hand  in  it,  the  last  being 
representetl  by  that  enterprising  young 
man,  George  H.  Harrison,  inventor  of  the 
idea  of  icing  buds.  It  all  started  nearly 
thirty  years  ago,  when  the  elder  Harrison 
purchased,  in  the  neighborhood  of  Berlin, 
one  hundred  and  sixty-seven  acres  at  a 
cost  of  about  twelve  dollars  an  acre.  He 
had  little  capital,  and  started  handi- 
capped by  a  mortgage.  From  the  first, 
however,  he  got  a  secure  grip  on  con- 
ditions, and  year  by  year  steadily  in- 
creased his  acreage  and  his  profits.  He 
is  now  adding  annually  two  hundred  and 
fifty  acres  of  new  land.  In  the  begin- 
ning, as  now,  he  was  assisted  by  his  two 
sons,  George  and  Orlando.  The  whole 
thing  has  been  a  family  affair.  No  out- 
side control  is  responsible  for  the 
marked  success  of  this  wonderful  tree 
factory. 


"Thh  Buds  Ark  Finally  Put  into  an  Impkoviskd 
Kefrigekatok" 


Last  year  five  millions  of  trees  were 
sold.  The  majority  of  these  were  fruit 
trees,  the  apple  and  peach  being  pre- 
dominant. But  trees  are  not  the  only 
things  produced  on  the  magnificent 
plantation.  In  1911  two  millions  and  a 
half  of  strawberry  plants  were  raised 
and  sold.  In  1912  four  hundred  bushels 
of  cowpeas  for  fertilizing  purposes  were 
sowed  in  rows  on  various  parts  of  the 
ranch,  preference  being  given  to  the 
young  apple  plants.  For  rotation  of 
crops  corn  is  depended  upon  to  a  consid- 
erable extent,  and  rye,  along  with  other 
cereals,  is  largely  used.  Stable  manure 
is  the  chief  fertilizer  used  by  the  Harri- 
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sons,  I)iit  nitrate  of  soda  and  ntlicr  com- 
mercial fertilizers  are  not  neglected. 
I'erliaps  ten  thonsand  dollars  would 
cover  the  annual  hill  for  fertilizers. 

Lahor  is  an  element  that,  so  far  as 
cost  is  concerned,  causes  little  worry  on 
the  Harrison  ranch.  There  are  never 
less  than  two  hundred  employes  at  work 
and  sometimes,  at  the  lieight  of  the  sea- 
son, there  are  as  many  as  five  hundred. 
Many  of  the  boys  can  he  hired  at  so  low 
a  rate  as  thirty  cents  a  day ;  no  l)oy,  ex- 


as  fast  as  it  is  picked,  and  so  enormous 
packinif  houses  are  in  use  for  purposes 
of  storaije.  Railrtiad  tr;icks,  ca])able  cil 
accommodating;'  many  cars,  run  up  to  the 
doors  of  the  storehouses.  There  is  no 
lidlilinq'  over  of  stock  in  cold  storag'e  for 
shipment  in  the  spring-.  That  is  another 
of  the  secrets  of  the  success  of  this  re- 
markable ])lant.  As  soon  as  the  young 
trees  are  ready  they  arc  sent  out  at  once. 
Mud  holes  are  set  in  the  floor  of  the 
packing    houses    at    frequent    intervals. 


"Labor  is  an  olcnu-nt  that,  so 
far  as  cost  is  conccriu-d. 
causi-s  little  worry  on  the 
Harrison  ranch." 


cept  possibly  in  rare  instances,  makes 
more  than  seventy-five  cents  a  day.  The 
men  average  about  ninety  cents  a  day. 
Among  the  employes  on  this  ranch  are 
many  expert  budders.  The  champion 
workman  of  them  all,  keeping  at  it  ten 
hours  a  day,  last  summer  budded  nearly 
five  thonsand  peach  trees.  The  Harri- 
son plantation  has  proved  a  boon  to  the 
poor  in  that  vicinity,  giving  them,  as  it 
does,  steady  employment  for  a  large 
portion  of  the  year. 

Of  course,  tlie  crop  cannot  be  shipped 


The  roots  of  all  plants  are  thoroughly 
saturated  before  they  are  permitted  to 
go  out  to  the  customer. 

The  senior  Harrison  did  not  have  tlie 
advantage  of  vigorous  virgin  soil  in  the 
beginning.  Much  of  the  land  in  the 
vicinity  of  Berlin  has  been  in  cultivation 
since  ante-Revolutionary  times.  Ikit 
skillful  rotation  of  crops  and  fertilizing, 
with  the  aid  of  an  even  temperature  due 
to  ocean  breezes  from  the  Atlantic, 
seven  miles  distant,  have  contributed  to 
the  success  of  this  remarkable  enterprise. 


T/iere  has  been  invented  in  the  East  a  train  control  system  which 
is  said  to  he  automatic,  fool-proof,  and  sure  as  the  action  of  gravity. 
It  is  impossible  for  two  trains  on  a  line  equipped  with  this  re?narktible 
apparatus  to  come  closer  to  each  other  than  a  certain  specified  distance. 
Trains  so  equipped  have  a  positive  repugnance  for  one  another;  they 
refuse  to  collide.  September  Technical  World  contains  a  most  inter- 
esting article  on  this. 


THE  CANNON   VERSUS  THE  GERM-THE  RAVAGES  OF  TYPHOID   DURING  THE  SPANISH- 
AMERICAN  WAR 
Thi-i  ui-cun  modfl   n-c.-ntly  .■xhibited  in  N<'W  York  City,  shows  that  out  of  a  company  of  one  hundred  soldiers,  insani 
tary  "ondifions.  flies,  bad  water,  etc..  resulted  in  fourteen  illnesses  and  one  death  from  typhoid,  wluk— 


BULLETS  KILLED  BUT  ONE 


TIME-SAVER  FOR  STREET 
PAVING 

ANEW  paving--brick  cart  and  stacker 
makes  possible  a  very  great  saving 
of  time  and  labor  in  transferring  the 
block,  or  brick,  from  the  side  pile  or 
wagon  to  the  setter,  and  eliminates  the 
loss  from  chipped  and  broken  brick. 
This  system  is  applicable  to  wide,  or 
narrow,  alleys,  to  intersections,  in  fact  to 
all  conditions  and  requirements  met  with 
in  handling  and  setting  brick. 

On  a  street  of  ordinary  width  four 
carts  are  used,  two  for  each  side.  Two 
men  load  the  cart,  while  a  thinl,  the 
wheeler,  pushes  the  loaded  cart  close  to 
the  paving  line  where  the  brick  are 
deposited  "in  suitable  piles,  or  stacks, 
without  in  the  least  disturbing  the  pav- 
ing line  and  without  necessitating  re- 
handling  at  this  point  It  will  be 
seen  that  the  personal  hand 
ling  of  the  brick  is  thus  re- 
duced to  a  minimum.  All 
operations     are    ac- 


complished easily  and  without  jar.  The 
chi])ping,  or  breaking,  of  the  bricks  is 
entirely"  eliminated  and  the  work  is  left 
clean  and  free  from  pieces  of  chipped 
brick,  when  finished. 


EIFFEL  TOWER  CHANGES 
HEIGHT 

THE  slender  structure  of  the  Eiffel 
Tower  makes  it  very  susceptible  to 
ciianges  of  temperature  and  accordingly 
it  undergoes  changes  in  height.  Experi- 
ments recently  made  record  an  increase 
of  three-eighths  of  an  inch  in  a  height 
of  about  three  hundrei 
during  the  course  of 
The  experiments  in- 
that  the  cooling  — 
of  a  shower  on  a 
day  or  the  outburst  of 
t  h  r  o  u  e:  h    a   clou 


and  eighty  feet 

a    summer    day. 

dicate 

-  f——    effect 

war  m 

the  sun's  rays 

sky  are   felt 
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TEN  THOUSAND  OYSTERS 

A  T  first  glance  the  accompanying'  illus- 
*^  tratiun  might  be  taken  for  a  wreath 
of  flowers.  One  would  hardly  guess  that, 
with  the  exception  of  an  old  iron  hoop 
two  and  a  half  feet  in  diameter  which 
forms  the  foundation,  it  is  composed  en- 
tirely of  oysters. 

When  the  wreath 
was  first  taken  from 
the  waters  of  Chesa- 
peake Bay,  by  tongers 
working  along  the 
eastern  shore,  experts 
in  oyster  culture  esti- 
mated that  ten  thou- 
sand oysters  were  in 
the  cluster.  The  wreath 
was  presented  to  Wil- 
liam McDonald  Lee, 
Chairman  of  the  Vir- 
ginia Board  of  Fish- 
eries, who  now  has  it 
preserved  in  a  glass 
case  at  his  home  in 
Irvington,  Virginia. 


jilaccs  after  a  crop  has  been 
started  at  any  one  bed.  Despite 
the  fact  tiiat  tiie  structure 
weighs  twenty  tons,  it  is  said 
that  a  six-year-okl  boy  can 
move  it. 

Trucksters      find      them      of 
gieat  utility  in  raising  vegeta- 

i)ics. 

COAL  AT  THE  SOUTH 
POLE 

IE  enormous  coal  fields  of 
Alaska  may  meet  with  Ant- 
arctic competition,  for  Lieuten- 
ant Shackleton,  on  his  Ant- 
arctic explorations,  found  great 
seams  of  coal  outcropping  from  beneath 
glaciers.  One  of  his  men  observed  seven 
seams  of  coal  outcropping  on  a  sand- 
stone clilY,  each  seam  being  seven  feet 
thick.  y\nalysis  of  the  sam- 
ples proved  the  fuel  to  be 
of  workable  quality. 

The  remarkable  thing  is 
that  Ca]5 1  ai  n 
Scott  later 
found  the  same 
il  e  posit  a  n  d 
traced  it  for 
six  h  u  n  d  r  e  d 
fifty  miles.  It 
seems  certain 
that  this  must 
be  one  of  the 
greatest  coal 
fields  in  the 
world.  Three 
geologists  with 
Scott  c  o  n- 
firmed  the  dis- 


PORTABLE 
HOTHOUSE 


English 


A  RECENT 
■**•  patent  covers  a 
portable  hothouse,  the 
great  advantage  of 
which,  naturally,  will 
be  in  the  continued  use 
of   the   cover   in   other 

sot) 


The  Launching  of  the 
'A'aterland" 

Ttlf  great  sliip  loavinf;  tlit-  ways 
at  Hamburg  and  Hrinco  Kup- 
prectit  (in  uniform)  on  ttie  way 
to  perform  ttie  ctiristc-n  in «  cere- 
monies. At  tile  time  of  launcli- 
intr.  tlie  Vatcrlatid  was  ttie 
world's  largest  passenger 
steamship.  She  is  950  feet  long, 
has  too  foot  beams,  a  speed  of 
22>»  knots  an  hour,  and  will 
have  lifeboats  to  accommodate 
6.000. 
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coveries,  and  their  findings  liave  aroused 
interest. 

Since  coal  was  formed  from  previous 
forests,  the  chmate  of  the  Antarctic  must 
at  one  time  have  been  ahnost  tropical. 
This  may  have  been  due  to  a  shifting  of 
the  axis  of  the  earth  in  prehistoric  times 
or  to  the  dense,  rnoisture-laden,  carbon- 
dioxide  atmosphere  of  the  coal  age,  act- 
ing as  a  blanket  for  the  earth's  heat.  It 
will  be  strange  if  active  industries  locate 
within  the  Antarctic  and  future  cities 
pour  their  thick  clouds  of  snioke  across 
snowy  glaciers. 

SPIDERS  WORK  ON  PANAMA 
CANAL 

CPIDERS  have  been  working  in  the 
^  instrument  room  down  in  the 
Gorgona  shops  where  everything 
from  clocks  to  steam  shovels  is  re- 
paired. There  the  instrument  men 
have  been  procuring  filament  from  the 
spiders'  cocoons  for  use  in  the  transits 
of  surveyors. 

In  the  microscopes  of  the  transits 
are  very  fine  threads  by  means  of 
which  the  surveyor  determines  when 
his  instrument  is  centered  on  an  ob- 
ject. When  the  instruments  are 
new  this  thread  is  of  pi; 
inum,  but  after  it  has 
worn  out,  the  repair  men 


at  Gorgona  have  been  substituting  the 
spider's  web.  These  useful  spiders 
ha\e  been  encouraged  to  multiply  and 
spin  in  the  instrument  shop  for  the 
past  seven  years. 

But  now  the  spiders  will  soon  be 
out  of  a  job,  because  platinum  thread 
has  been  ordered  from  the  States.  It 
has  been  found  that  the  instruments 
repaired  with  the  filament  from  the 
spider's  cocoon  cannot  be  used  early 
in  the  morning  or  during  a  rain,  be- 
cause the  instrument  contracts  and  the 
thread  does  not  remain  taut.  How- 
e\'er.  as  soon  as  the  instrument  warms 
up  the  spider's  web  answers  the  pur- 
pose very  well. 


SHOE  STORE  LIKE  CURIO 
SHOP 

""THESE   are    shoes,   and    the   place   of 
*■    exhibit  is  a  Japanese  shoe  shop. 

The  Japanese  notions  of  what  consti- 
tutes a  shoe  evidently  vary  considerably 
from  those  held  by  the  people  of  the 
Occident.  Their  shops  are  open,  and  the 
goods  are  displayed  somewhat  after  the 
fashion  in  which  western  merchants 
exhibit  their  commodities  at  bazaars. 


This  Place.  Resembling  a 

Booth  at  a  Church  Bazaar. 

Is  a  Japankse  Shoe  Shop 
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SEA   FOOD   TO   NOURISH    THE   EARTH 

By 
MONROE    WOOLLEY 


F 


">  1  S  11  I'.R- 
tiK'ii  sein- 
iiijj  for 
s  a  1  111  o  n 
and  trap- 


ping tliein  by  the 
thousands  in  huge 
traps,  once  upon  a 
time  found  the 
percentage  of  dog- 
fish caught  at  each 
haul  exceedingly 
distressing.  The 
dogfish  looks  con- 
s  i  d  e  r  a  b  1  y  like  a 

miniature  shark  and,  as  a  food,  his 
flesh  is  not  overly  appetizing.  Fisher- 
folk  became  fonder  of  the  dogfish 
when  they  were  told  he  could  be 
sold  by  the  ton  to  fertilizing  plants. 
Likewise,  at  one  time  a  large  part  of  the 
carcasses  of  whales  went  wholly  to  waste, 
or  at  best  back  into  the  sea  to  feed  lesser 
fry.  Now,  that  part  of  the  king  of  the 
deep  which  is  not  marketable  for  oil  is 
shipped  to  fertilizer  factories  to  be 
worked  up  into  a  stimulant  for  tired 
ground.     Nothing,  today,  goes  to  waste 


I'or  niiitiy  yriirs  jcc  /uivr  lurn  send- 
ing abroad  for  frridi-zfr  wlun  the 
ver-y  Si-ns  that  the  carriers  crossed  have 
abounded  in  the  best  grade  of  raw  ma- 
teria/. The  deep  waters  have  long  been 
brimming  over  %vilh  animal  and  vege- 
table life  that  can  well  be  used  to  sweeten 
up  our  sour  soil,  but  it  remained  for 
a  rise  in  the  prices  of  imported  fcrtilirur 
to  aivaken  us  to  the  fact. 


in  the  salmon-can- 
ning factories  of 
1  Ik' West.  The  ref- 
use of  these  fac- 
tories goes  in  dry, 
]M)vvdered  form 
into  bags  for  the 
farmer  to  scatter 
broadcast  over  his 
sickening  fields. 

Probably  tlie  big- 
gest factory  in  the 
West  utilizing  can- 

nery     refuse     and 

dogfish,  is  that  at 
Anacortes,  Washington.  This  factory 
covers  .several  acres  of  ground  and 
has  a  daily  capacity  of  one  hundred 
and  fifty  tons.  The  refuse,  brought 
to  the  plant  from  the  numerous  can- 
neries and  fishing  grounds  in  scows,  is 
raised  to  the  top  of  the  buildings  by  con- 
veyors and  placed  in  storage  vats.  It 
later  starts  on  its  process  of  cooking, 
pressing,  and  drying — all  done  by  grav- 
ity— certain  chemicals  helping  to  facili- 


IND!.\NS  CUTTING  UP  A  WHALE  ON  THE   PACIFIC  COAST 
■■That  part  of  th.-  king  of  the  du.-p  which  is  not  mark.-tahle  for  oil  is  shipp.-d  lo  fertilizer  factories  to  be  work.'d  up  into 

a  stimulant  for  tired  ground." 
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tate  the  work.  Oil  and  glue  are  first 
made  from  the  mass,  then  the  remainder 
is  dried,  sacked,  and  made  ready  for  the 
fertilization  of  the  field.  The  cooking 
vats  are  known  as  digesters.  There  are 
four  of  them,  each  having  a  capacity  of 
ten  tons.  The  contents  pass  through 
sluices  below  into  compressors  which 
exert  a  force  of  two  hundred  pounds  to 
the  inch. 

Poultry   food  ^^fe,      will     shorth-     he 


is  gathered  to  make  up  something  like 
from  seventy-five  cents'  to  ninety  cents' 
worth  of  by-products.  Aside  from 
making  the  shark  a  commercial  com- 
modity, slaughtering  him  helps  to 
conserve  the  salmon  supply."  Some  of 
the  by-products  which  this  man  manu- 
factures are  liver  oil,  fish  oil,  fish  guano, 
and  leather.  The  leather  is  made  from 
shark  hide  and  is  suitable  for  nearly  all 
purposes. 


m    a    d    e 
from  fish 

refuse,    French   investigators   hav- 
ing   discovered     that     ducks     and 
chickens    fed    on    a    fish    diet    lay 
much   better,   while  young  ducks   thrive 
wonderfully  on  it. 

All  the  whaling  companies  operating 
in  the  north  Pacific  already  have  consid- 
ered, or  are  considering,  the  advisability 
of  operating  permanent  fertilizer  plants 
in  connection  with  their  refineries.  One 
conijjany  that  formerly  used  floating  re- 
fineries for  working  the  oil  out  of  whales 
has  now  abandoned  these  institutions  for 
factories  on  shore  where  the  refuse  from 
the  sea  monsters  may  be  en- 
tirely used  up 


A  Panful  of  Clam  Shklls  Will  Replenish  the 
Soil  of  a  City  Lot 


Horned  Dogfish 

"Fishcrfolk  boc.Tnu'  fonder  of  tfit;  dogfisfi  wfien  they  were 

told  he  could  be  sold  by  the  ton  to  fertilizing  plants." 

The  West  is  going  in  for  another  ma- 
terial from  which  to  concoct  a  mixture  of 
medicine  to  cure  acid  soil.  The  bivalve 
is  to  be  served  on  the  altar  of  soil  sweet- 
ening. The  enormous  quantity  of  clam 
shells  on  the  bars  and  bottoms  of  Puget 
Sound,  and  along  the  western  coast  in 
general,  may  be  the  solution  for  the 
reclamation  of  the  acid  lands  of  Wash- 
ington, Oregon,  and  northern  California. 
Careful  investigation  has  disclosed  that 
there  are  millions  of  tons  of  carbonate 
of  lime  to  be  obtained  by  crushing  and 
purifying  these  shells.  Already  a  bill 
lias  been  introduced  in  the  Washington 
Legislature  providing  for  the  State  to 
mine  this  material  and  to  build  a  fac- 
tory for  rendering  it  useful  for  the 
farmers  of  the  State  at  cost  prices. 

In  that  part  of  the  Northwest  where 
rainfall  is  ]iarticularly  heavy,  organic 
acid  has  soured  thousands  of  acres  of 
land.  The  same  condition  prevails  to  a. 
large  extent  in  certain  parts  of  Oregon. 
With  a  plant  of  the  kind  designed,  owned 
by  the  State,  an  economical  means  of 
overcoming  these  acid  soil  formations 
will  be  had.  The  shells  will  be  dredged 
with  modern  apparatus,  cleaned  by  pass- 
ing over  agitated  screens,  then  crushed 
and  ground  into  lime.  The  expert  who 
has  reported  on  the  project  for  the  state 
(ifificials  asserts  that  the  lime  can  be  pro- 
duced for  one  dollar  and  fifty  cents  a  ton, 
and  by  using  convict  labor  this  cost  can 
be  considerably  lowered. 


HUGE    MODELS 

POINT    WAY    TO 

HEALTH 


A  HOUSE  fly  as 
big  as  a  cat,  cost- 
ing one  thousand  dollars, 
and  requiring  one  man  nearly 
one  year  to  make,  has  just 
been  exhibited  at  the  American  Museum 
of  Natural  History,  New  York  City, 
as  a  striking  object  lesson  in  sanitation 
and  aid  to  city  cleaning.  The  monster 
fly  is  constructed  on  a  scale  of  sixty- 
four  thousand  times  the  size  of  the 
living  insect ;  the  propor- 
tions have  been  preserved 
with  the  minutest  care, 
the  artist  having  made  his 


Largfst 

Flv  in  the 

Would 

This  modfl  is 

64,000  times  the 

sizi'  of  a  house  fly. 

Its  creator,  Ignaz  Ma- 

tausch.   spent  nearly  a 

year  in  making  it.     It  stands 

upon  an  artificial  cruinb  of  broad, 

drawings  and  casts  for  the  head,  body, 
and  various  members  from  dissection. 

Larvje  and  pupae  of  the  fly  are  shown 
in  models,  molded  on  the  same  scale  as 
are  the  eggs,  which  appear  as  little 
cucumber-shaped  pieces  of  paraffin  about 
two  inches  long.  A  real  fly's  egg  is  just 
about  visible  to  the  naked  eye.  One  of 
the  realistic  features  of  the  model  is  the 
enlargement  (one  thousand  five  hundred 

"Another  model  of  popular  appeal 
the  'ill-kept  farm',  which  has  as  a 
ion  piece,  '  the  well- 
kept  farm'." 


SM 


"The  Connection  liKiwKEN  the  Rat  and  the  Bi  i;. 
Is  Shown  in  the  Keproduction  of  a  Section  of 
IN  San  Francisco" 


diameters)  of  the  liairy  foot  of  the  fly, 
showing-  the  typhoid  bacilh,  of  wliich  the 
insect  is  the  common  carrier,  on  the  claw- 
hke  tip  of  the  member.  Of  a  surety  there 
should  be  no  truce  with  the  deadly  fly. 


that  prevent 

nate   sale   of 

that  restrict  the 

mobiles ;  laws 

safety  devices 

trains  ;  but  there 

against  the  fly, 

about  it  more 

than  all  other 


There    are    laws 
the  indiscrimi- 
poisons;    laws 
speed   of  auto- 
that  require 
on    s  u  b  w  a  y 
is    no    law 
which  spreads 
destruction 
deadly     agen- 
cies combined. 
What    legisla- 
tures have  not 
done,  city  ordi- 
nances    an  d 
health     board 
regulations   can 
do.      They  can  re 
quire   the   screening 
of   all  tenements,   of 
cans  and  other  recep- 
tacles   for    decaying 
vegetable      and      anima 
matter.       It     is    generally 
admitted,  even  by  the  most 
pessimistic,    that    the    lives    of 
children   are   worth    saving,   anf 
more    can    be    saved    by    relentless 
warfare    on    flies — the    worst    enemy 
of  the  public  health. 

.Another  companion  ex- 
hibit to  the  huge  fly  is  one 
that  is  not  as  well  known  to 
the  public  as  it  should  be. 
The   connection   between   the 


rat    and    the    bubonic    plague    is    shown 

in  the  reproduction  of  a  section  of  a 

dwelling 

in     San 

Francisco 

This    rep- 

resents 

two    a  d- 

joining 

rooms,  in 

which    sev- 

a  r  e    seen 

upon  the  refuse  of  a  garbage 
barrel,  while  in  the  other,  evi- 
dently a  pantry,  the  wall  of 
which  is  pierced  by  ratholes,  are 
several  moie  taking  their  ease. 
These  rats  are  supposed  to  be  infested 
with  the  fleas  which  transmit  the  plague. 
Another  model  of  popular  appeal  is 
that  of  the  "ill-kept  farm"',  which  has  as 
a  companion  piece,  "the  well-kept  farm". 
In  the  first  model  are  shown  a  farm- 
house and  farm  buildings  of  the  old- 
fashioned  type ;  in  the  second,  up-to-date 
methods  and  equipment  have  displaced 
the  danger-breeding  factors  of  the 
former.  The  windmill  has  supplanted 
the  "old  oaken  bucket",  and  other  im- 
provements have  been  made. 


,i.     1  LAC.UE 

Dwelling 


The  Foot  of  the 
Fly,  Enlarged 
1500  Diameters. 
Showing  the 
Deadly  Typhoid 
Bacilli  at  the 
Tip 


FRESH    AIR    AID 

By 
DR.    ALFRED    GRADENWITZ 


IT  has  long  been  customary  anionj;- 
miners  to  carr)-  canaries  under- 
ground in  doubtful  expeditions  be- 
cause of  their  sensitiveness  to  ini- 
])ure  air.  A  (ierman  firm  has 
recently  devised  a  small  apparatus 
which  provides  a  more  accurate  lest 
and  obviates  the  sacrifice  of  birds.  It 
is  based  upon  the  absorption  of  carbonic- 
acid  gas  and.  by  making  the  detection 
of  imj3roi)er  ventilation  possible,  is 
expected  to  prove  of  great  value  in  test- 
ing the  air  of  dwelling  rooms,  and  places 
in"  which  large  luunbers  of  peojile 
assemble.  In  a  minimum  of  space  it 
comprises  all  the  various  parts  of  a 
laboratory  apparatus  and  is  as  simple  in 
operation  as  the  thermometer,  or  barom- 
eter. 


carbonic-acid  contents  of  the  surround- 
ing air.  The  cylinder  is  hermetically  closed 
by  a  cover  fitted  with  a  locking  wheel. 

This  cylinder  cover  accommodates  the 
most  original  and  vital  part  of  the  appa- 
ratus, tlie  cartridge  which  absorbs  the 
carbonic  acid.  .^^^^^ 
This  consists  '^^^^^S^.  '^'    1 

of  a  fixed 


The  aeronome.  as  this  apparatus  is 
called,  is  a  wood  cylinder  four  inches  in 
height  with  a  diaiueter  of  four  inches. 
Itsoutside  wall  contains  a  scale,  which 
according  to  the  position  of  the  liquid 
filling  the  TJ  tube,  indicates  immediately 
(in  so  nuich  per  fraction  of  an  inch  I  tlie 
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'  A    Lower 

ing  of  thk 

Locking 

Whkki.  Ke- 

LKASIiS    THE 

Movable 
Disk" 


•'This  Cylinder   Cover   Accommodates 

THE  Cartridge  Which  .Absorbs  the 

Carbonic  Acid  " 


])art  fitted  into  the  cover,  and  a 
luovable  part  or  disk  pressed  on 
the  rubber-gummed  lining  of  the 
cover,  which,  by  means  of  the 
lucking  wheel,  is  lowered  to  the 
bottom  of  the  cylinder  in  order  to 
isorb  the  carbonic  acid.  Each  of  the 
.  parts  of  the  cartridge  contains  a  disk 
filter  paper  impregnated  with  a  five 
per  cent  soda  solution.  Each  cartridge 
suffices  for  ten  ordinary  analyses. 

A  lowering  of  the  locking  wheel  re- 
leases the  movable  disk,  which  falls  to 
the  bottom  of  the  cylinder,  hermetically 
closing  its  interior,  and  begins  the 
absorption  of  carbonic-acid  gas.  the  vol- 
ume of  which  is  registered  in  the  U  tube. 


LOOKING  Down  the  Tube 

"The  system  operates  on  the  mono-rail   principle,  there 

being  guide  rails  at  either  side  to  prevent  upsetting,  and 

an  overliead  trolley  rail  to  supply  power." 


SPEEDING    UP    THE    MAILS 


By    B.    H.    COLTON 


TTTE  demand  for  rapid  com- 
munication has  become  so  in- 
sistent that  a  transijortation  of 
our  mails  faster  than  that  af- 
forded by  railways  is  being 
sought.  Inventors  are  giving 
their  attention  to  the  matter, 
and  preliminary  tests  indicate 
that  more  rapid  transit  of  the 
mail  pouch  is  soon  to  be  as- 
sured. 

A  Boston  cor- 


poration has  been  working  on  an  au- 
tomatic system,  electrically  operated, 
that  permits  of  cylindrical  cars  beitig 
operated  either  on  the  surface  or  in 
tunnels.  The  system  operates  on  the 
mono-rail  principle,  there  being  guide 
rails  at  either  side  to  prevent  upsetting, 


THE  CAR  IS  LARGE  ENOUGH 

TO  HOLD  A  FULLGROWN 

MAN 


SECTION  UV  THE  TUBE   AND  TUBE   FRAME  OF  THE  ELECTRIC   MAIL  CARRIER 
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ami  an  overhead  Irnlloy  rail  to  siiiiply 
power.  This  constriKtinii  eiiahles  the 
cars  to  go  arouiul  short  radius  curves  al 
full  speed,  where  otherwise  they  would 
overturn. 

The  car  is  designed  to  travel  at  a 
speed  of  twenty  miles  an  hour  between 
stations,  but  this  rate  can  be  increased 
or  decreased.  .'\  car  maintains  a  con- 
stant speed,  irrespective  of  grades  or 
curves,  and,  Ihnnigh  the  automatic  fea- 
Itu'e,  swilclies  mil  for  the  station  to 
which  dis|)atched  and  stops  by  itself. 
The  car,  four  feet  in  length  and  two 
feet  in  diameter,  will  accommodate  three, 
or  four,  large  sacks  of  mail.  Where  llie 
.system  passes  beneath  the  streets  it  is 
planned  to  make  the  tunnels  of  cast-iron 
water  iiijie,  a  scheme  wdiich  would  also 
enable  the  tunnel  to  be  used  as  a  pneu- 
matic tube,  thus  making  it  of  use  in  case 
of  failing  electric  power. 

Tests  being  conducted   at   Cambridge 


seem  to  indicate  that  the  carrier  is  a 
]>racticable  device.  One  of  its  princi|)al 
lulds  wdulil  be  that  of  connecting  gen- 
eral post  ofhees  and  railway  stations  in 
the  larger  cities. 

A  s]3eedier,  but  somewhat  less  prac- 
ticable, system  has  been  evolved  by  a 
I'Vench  inventor.  It  adapts  the  cash- 
carrier  system  of  de])artment  stores. 
The  mail  would  be  carried  in  cylindrical 
cartridges,  about  thirty  feet  long,  sliiling 
on  light .  sus]iended  tracks,  which  could 
be  ])laced  underground  if  necessary. 

Electricity  would  supply  the  motive 
power,  but  the  motor  would  be  dispensed 
with.  A  series  of  coils  arranged  at  regu- 
lar intervals  along  the  line  would,  when 
energized  by  a  current,  become  electro- 
magnets and  pull  the  carrier  along. 
Automatic  control  would  ]irovide  for  the 
jiassage  of  the  current.  A  speed  of  five 
hundred  miles  an  hour  for  this  device 
seems  entirely  probable— on  paper. 


■prrTSBURGH'S  AUTOBUSSES  ARE  GASOLINE  MOTORS.  FIVE  TONS  IN   WEIGHT.  TWENTY-EIGHT 
FEET  LONG.  AND  SEAT  THIRTY-FOUR   PASSENGERS   EACH" 


TO    THE    OFFICE    BY    AUTOBUS 


By 
HARTLEY    M.    PHELPS 


PITTSBURGH  is  determined  to 
Solve  the  ve.xing  problem  of 
rapid  transit  in  crowded  cities, 
and  has  found  a  way  to  give 
its  citizens  some  relief  from  a 
street-car  service  that  at  its  best  can  only 
be  described  as  indifferent. 


The  smoky  city  now  has  a  line  of 
autobusses  which, though  put  into  service 
quite  recently,  is  already  a  pronounced 
success.  These  busses  ali'ord  real  rapid 
transit  to  those  to  whom  time  is  im- 
portant. Commodious,  smooth-running, 
well-lighted  both  in  daytime  and  at  night, 
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the  new  vehicles  present  a  striking-  con- 
trast to  the  ordinary  unsanitary,  jerk- 
and-pull  street  cars. 

Pittsburgh's  autobusses  are  gasoline 
motors,  five  tons  in  weight,  twenty-eight 
feet  long,  and  seat  thirty-four  passen- 
gers. On  either  side  of  a  center  aisle, 
seats,  upholstered  in  leather,  extend  as 
in  a  railroad  coach.  The  entrance  is  at 
the  side  and  front,  where  the  driver 
stands.  A  metal  box  attached  to  his  belt 
is  for  the  fares.  For  the  present  no  con- 
ductor is  necessary. 

The  promoter  believes  that  the  new 
method  of  transit  will  prove  profitable, 
both  to  the  company  and  the  public,  for 
these  motor  cars  can  make  much  better 
time  from  the  business  section  to  the 
immense  residence  district  in  the  eastern 
part  of  the  city  than  can  the  trolley  cars. 
He  also  points  out  that  the  busses  are 
better  ventilated  than  the  street  cars  and, 
having  a  smooth  roadway  and  asphalt 
streets  to  traverse,  are  vastly  more  easy- 
riding  than  the  trolley  cars,  which  must 
keep  to  tracks  and  jolt  over  switches. 

The  smooth  roadway  of  the  bus  line 
is  Grant  Boulevard,  a  magnificent  mac- 
adam drive  eighty  feet  wide.  It  was  built 
by  the  city  some  years  ago  and  connects 
the  business  section  with  one  of  the 
better-class  residence  districts  three 
miles  east.  The  boulevard  skirts  the 
steep  hillside  along  the  Allegheny  River 
about  midway  to  the  summit.  Here  is 
a  splendid  vaatage-point  for  viewing  the 
wonderful  panorama  presented  by  giant 


industrial  establishments  ranged  along 
that  river  for  six  miles.  At  night,  when 
the  Bessemer  steel  converters  and  the 
giant  rail  mills  illuminate  the  inky  sky 
with  sheets  of  white  and  golden  flames, 
and  showers  of  sparks  form  superb  dis- 
plays of  fireworks  in  molten  steel,  the 
view  from  this  drive  is  one  not  soon  to 
be  forgotten.  The  boulevard  is  exten- 
sively used  by  autocars  and  taxicabs ; 
but  there  are  no  tracks  or  street  cars  on 
it.  Every  other  route  to  the  East  End 
is  pre-empted  by  the  Pittsburgh  Rail- 
ways Company. 

One  unique  feature  of  the  service  is 
the  way  schedules  are  arranged  to  ac- 
commodate ladies  who  do  shopping 
either  in  the  city  or  in  the  East  End. 
Busses  run  every  ten  minutes  to  the  prin- 
cipal stores,  the  last  car  leaving  the 
downtown  district  at  three  o'clock  in  the 
afternoon. 

It  is  estimated  that  the  cost  of  upkeep 
of  a  motor-bus  like  those  now  in  use  in 
Pittsburgh  is  about  the  same  as  for  a 
taxicab ;  that  is,  from  twenty  to  twenty- 
seven  cents  per  mile,  depending  on 
operating  conditions.  The  speed  of  the 
busses  is  about  fifteen  miles  an  hour. 
Owing  to  the  fact  that  no  streets  cross 
Grant  Boulevard  within  a  length  of  two 
miles  very  good  time  can  be  made. 

It  is  saicl  that  Pittsburgh  is  the  only 
city  in  the  United  States — besides  New 
York  and  Washington — which  has  an 
autobus  service  within  the  reach  of  the 
ordinary  worker. 


Down  in  a  cozy  little  spot  in  Connecticut,  luhich  he  calls  Ar- 
cadia'\  Mr.  Edtvard  F.  Biveloiv,  the  naturalist,  it  making  ivonder- 
fiil  discoveries  concerning  the  honeybee.  One  of  the  very  unusual 
things  he  is  doing  is  that  of  taking  the  temperature  of  a  swarm  of  the 
little  creatures.  If  hen  excited  bees  become  literally  so  hot  that  they  some- 
times die  because  of  the  excessive  temperature  thus  created.  This 
tendency  to  become  heated,  hoiuever,  is  natural,  and  in  their  calmer 
moments  they  work  hard  to  keep  this  temperature  down,  or,  in  other 
words,  to  prevent  fever.  Mr.  Bigeloiv  himself  will  tell  all  about 
these  wonders  in  September  Technical  World. 


Blind  Girls  Skatinc;  i>\   rni'   Kook  ok   1  iikir  Ni-w 

Kkcrkatk)N  and  Industrial  Building.  Pskw  York 

This  spacious  aerial  playcround.  tlic  only  one  f)f  its  kind 

in  tlur  United  States,  was  constructed  especially  for  the 

bhnd  children,  as  a  safe  spot  for  exercise  and  amusement. 

CHINESE  CHURCH  BELL  HAS 
NO  TONGUE 

'"Pill'",  jihotograph  shows  a  native 
Manclui — of  the  race  so  feared  and 
hated  by  the  Chinese  proper — sounding, 
ratlier  than  ringing,  a  bell  in  connection 
with  a  temple  in  one  of  the  remoter 
country  regions  in  Manchuria.  No  rope 
is  attached  to  the  great  piece  of  metal, 
which,  in  height,  approximates  that  of  a 
man.  It  is  suspended  by  strong  iron 
hooks  from  a  crosspiece  supported  in  the 
crotches  of  two  uprights.  There  is  no 
tongue  to  the  big  fellow,  and  the  metallic 
note  is  obtained  by  striking  the 
sides  of  the  bell  with  a  ])ole 
or  club. 

As    much    heed    is 
given  to  the  sound 
of  this  bell,  if  not 
more,  than  is  the 
case  among  the 
Christian    peo- 
ples of  Europe 
and     America 
when    their 
church    bells 
call     them     to 
worship. 

Manchuria 
has  no  Sunday 
paper. 


Sounding  the  Tocsin 

The  church  bells  of 

Manchuria    have    no 

tongues. 
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SAILORS  EAT  GOOD  BUTTER 

D  I'XENT  examinations,  conducted  by 
■••^  experts  in  the  Department  of  Agri- 
culture, have  proved  the  navy  butter  to 
be  of  a  high  quality.  Two  hundred  and 
seventy-seven  samples  were  placed  in 
cold  storage  at  a  temperature  of  zero  or 
below  and  allowed  to  remain  from  seven 
to  ten  months  before  being  scored.  In 
all  cases  they  were  graded  as  "extras", 
the  highest  market  grade.  To  the  fact 
that  the  butter  in  question  was  matle 
from  pasteurized  sweet  cream  is  attrib- 
uted its  excellent  keeping 
quality. 

The  United  States  Navy 
requires  about  six  hun- 
dred   thousand    pounds 
of   butter   annually. 
Since      it      is     often 
necessary    to    pro- 
vision a  fleet  for 
a  cruise  in  trop- 
ical waters,  this 
butter  must  be 
of  good  keep- 
ing quality. 
The  specifica- 
tions   adopted 
by     the     Gov- 
ernment   call 
for    fresh    but- 
ter,   made    dur- 
ing   the    early 
s  u  m  m  e  r    from 
pasteurized 
sweet     rnilk     or 


cream;  tlie  .qrade  at  the  time  of  packing 
to  be  strictly  "extra" ;  moisture  not  to 
exceed  13  per  cent  in  tinned  and  14  per> 
cent  in  tub  butter ;  preservatives  limited 
to  common  salt,  and  that  to  be  between 
2^  and  3^4  per  cent  at  the  time  of 
packing.  Furthermore,  the  entire  proc- 
ess of  manufacture  must  meet  the  re- 
quirements of  the  Dairy  Division  In- 
spectors. Thus  is  "J^ck  Tar's"  health 
provided  for. 

RAISING  HORSES  IN  THE 
KLONDIKE 


A  I'lR^f  "f 
■**■  miners  in 
the    Y  u  k  o  n 


A  Wei.uer  Outfit  for 

Use  with   Oxv-Acet^ 

LENE  Torch 


Territory  re- 
cently made  an 
experiment  in 
raising  horses. 
A  number  of 
Oregon  horses 
that  had  been 
used  during 
the  summer  by 
the  Interna- 
tional Bound- 
ary  Survey 
Corps  were 
taken  to  the 
head  of  the 
White  River 
and  turned  out 
for  the  winter. 
The  mares  anfl 
all  the  colts 
lived  and  are 
jiroving  to  be 
more  hardy  an- 
imals than  their 
predecessors 
in  the  States. 

There    is   no 
reason  why  the 
raising     of 
horses    at    a 
profit  should 
not   be  possible 
in  the  Klondike. 
.Alaska    and    the 
Y  u  k  o  n   of?er    an 
abundance     of     fine 
land  for  pasturing  and 
grazing  purjioses. 


"The  Great  Steel 

Girders  Were 
Speedily  Severed" 


OXY-ACETYLENE  TORCH 
CUTS  STEEL  GIRDERS 

HTHE  time-  and  labor-saving  possibilities 
*■  of  the  oxy-acetylene  torch  were 
strikingly  demonstrated  recently  in  In- 
dianapolis when  the  makers  of  a  well- 
known  automobile  lighting  system  con- 
tracted to  cut  away  the  steel  wreckage 
from  two  of  the  largest  bridges  in  the 
city. 

The  structures  were  wrecked  during 
the  recent  flood.  Both  bridges  were  of 
stone  and  concrete,  with  framework  of 
heavy  steel  girders,  and  when  they  went 
down,  these  supports  were  reduced  to  a 
mass  of  twisted  ji;nk  that  withstood  all 
efforts  of  the  city  engineer's  forces  to 
remove. 

Welder  outfits  were  carried  to  the  two 
bridges  and  put  into  operation  with  cut- 
ting-torch attachments.  The  great  steel 
girders  were  speedilv  severed  and  placed 
in  position  to  be  easily  removed.  The 
entire  work  took  only  a  little  over  three 
days,  thus  materially  hastening  the  work 
of  reconstruction  on  the  city's  bridges. 

The  welder,  with   its  "cutting  torch", 
first  heated  the  heavy  girders  and  then 
directed  a  stream  of  pure  oxygen  against 
the  hot  metal.     This  caused  the  steel  to 
burn    quickly    and 
fiercely — the     average 
time  consumed  in  cut- 
ting a  girder  being  a 
little    over    five    min- 
utes.    The   portability 
of  the  welder  proved 
a  great  aid  in  the 


speedv       removal 
of    the    steel 
wreckage,    as 
the     comjiact 
outfit,   mount- 
ed on  a  light, 
-,      two  -  wheeled 
true  k,     was 
easily   carried 
from  place  to 
])Iace  over  the 
ruined  bridges. 
This  same  fea- 
ture of  portabil- 
ity has  made  oxy- 
acetylene     welding 
desirai)le  in  cases  re- 
quiring speedy  work. 
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ARTICULATED  CAR   KOR  USK  ON    BOSTON'S   MEANDERING  STREETS 


ARTICULATED   TROLLEY  CAR       CHILDREN'S  FERRIS  WHEEL 


T  !(  )\Y  to  devise  a  Irollcy  car  that  would 
**  lake  with  certainty  the  innumerable 
shar])  curves  of  the  Hues  through  Bos- 
ton's narrow  streets,  has  long  been  a 
problem  with  the  concern  which 
controls  the  trolley  fran- 
chise of  the  Hub. 

The     "articulated"     car, 
as  it  is  called,  is  the  fruition 
of    months    of    experiment- 
ing.    The  new  combination 
consists     of     two     ordinary 
trolleys   hitched  at   each   end 
of  a  very  "thin"  car.     It  is 
in  this  thin  center  car  that 
the  fine  work  of  the  "inven- 
tion" lies. 

In     swinging     a     sharp 
curve,  where  the  big,  mod 
ern    convertibles     wi 
grind  with  a  shriek 
sufficient  to  raise 
the  dead,  the  cen- 
ter car  of  the  "ar- 
ticulated"  train   en- 
ables the  circuit  to 
be  made  with  easy, 
gradual  adjust- 
ment to  the  turn. 

The  "a  r  t  i  c  u- 
lated"  opens  the 
way  to  the  use  of 
the  million-times- 
thought  -  of  and 
hitherto  imprac- 
ticable trolley 
train.  ^ 


THE  picture  here  shown  is  of  a  minia- 
ture Ferris  wheel  designed  and  built 
by  a  carpenter  in  Mcllettee,  South  Dakota, 
for  the  children  about  the  neighborhood. 
The  wheel  revolves  upon  a  steel  pipe 
axis,  supported  by  heavy  upright 
timbers,  while  the  seats,  suspended 
by  chains,  are  kept  in  position  by 
turning  upon  smaller  pipes  at  the 
ends  of  the  four  arms  of  the 
wheel. 
The  height  of  the  wheel  is  about 
fifteen  feet.  At  first  sight, 
this  would  seem  to 
♦  be  a  dangerous  play 
^  device  for  children's 

^  use,  but  no  one  has 

ever   been   hurt    while 
riding  in   it.     When  the 
weight   v.pon  each  of  the 
four    arms,    or    seats,    is 
nearly  equal,  the  wheel  re- 
volves   without    any    effort, 
the  weight  of  the  person  at 
the  top  being  just  enough 
to  carry  the  next  one  over 
the     highest     point, 
and    so   on,    as    mo- 
mentum is  gathered. 
\\'hen  the  weight  is 
not  equal,  each  child 
must  push  as  his 
feet     touch     the 
box    base.     The 
children       spend 
happy   hours  on 
the  wheel. 
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EXPERT  JUDGES  HAVE  PRONOUNCED  THESE  BABIES  PERFECT— EXCEPT  IN  TEMPERAMENT 


PERFECT  BABIES 

CIXTEEX  babies,  all  declared  by 
judges  in  elimination  contests  as  the 
most  perfect,  were  recently  entered  at 
the  University  Settlement,  New  York,  in 
a  contest  which  probably  is  the  first  of 
its  kind  ever  held  in  the  world.  Of  these 
sixteen  perfect,  lusty  youngsters,  six 
alread)'  have  scores  of  one  thousand 
points,  while  the  other  ten  have  marks 
within  five  points  of  "perfect". 

It  is  among  these  contestants  that  New 
York's  most  perfect  baby  will  be  found, 
but,  strange  as  it  may  seem,  most  of 
these  babies  have  come  from  surround- 
ings wher^  one  would  be  least  likely 
to  look  for  a  perfect  baby.  The  major- 
ity of  them  are  from  the  Ghetto. 

STONE-DUST  AS  A  SHIELD 

"T^HE    British    Royal    Commission    on 
Mines    has    made    some    interesting 
experiments    on    explosions    of    mix- 
tures of  coal  dust  and  air.     It  has      ^T 
demonstrated  that  such  mixtures       ^imS 
are   eminently   explosive,   and  <^"i^ 

also  that  the  explosions  can 
be  mitigated,  or  confined 


in  area,  by  means  of  stone  dust,  which 
is  not  explosive. 

A  coal-dust  area  was  placed  between 
a  dustless  region  and  one  spread  with 
stone  dust,  after  which  an  explosion  was 
produced  in  the  coal  dust  by  firing  a 
cannon.  The  results  appeared  to  dem- 
onstrate that  the  efTects  of  an  explosion 
may  be  transmitted  to  a  considerable 
distance  over  a  dustless  zone  by  the  coal 
dust  driven  before  the  air  blast,  but  that 
the  stone  dust  has  a  restraining  action. 


Aloft  at  West  Point 
That  hazinp  at  West  Point  has  not  outlived  its  usefulness 
is  demonstrated  by  this 
bianket-tossine  view 
taken  at  summer 
camp, 


ON    THE    BORDERLAND    OF    DEATH 

By 
CHARLES    F.    OURSLER 


SUSPENDED  animation,  that 
sliadnw  ever  hauntiiii^  close 
li.  iho  healers  of  men;  the 
ilrcail  thintf  that  has  dark- 
ened history  and  given  to 
ticliun  some  of  its  most  moving  mas- 
terworks ;  the  ever  elusive,  terribly 
deceptive  stage  between  life  and  death, 
has  taken  on  a  new  aspect  in  the 
laboratories  of  the  Johns  Hopkins 
Medical  School,  in  Baltimore.  Recent 
experiments  in  the  physio- 
logical, histological,  and 
biological  departments  have 
produced  astounding  re- 
sults. Such  creatures  as 
frogs,  rats,  and  rc])tiles 
have  been  frozen  in  liquid 
air  in  a  temperature  under 
one  h  u  n  d  r  e  d  degrees 
below  zero :  have  Ijeen 
stored  away  in  tubes, 
and  in  some  instances 
subjected  to  operations. 
Months  later  they  have 
been  resuscitated,  and 
like    the    good    children 

in  the  fairy  books,  have 
lived  happily  ever  after- 
ward. 

Scientists  are  asking: 

"What  do  these  ex]icri- 

ments  mean  ?    To  what 

are  they  leading?" 

That  the  announcement 

of  their  success  comes 

immediately    after    the 

theory   recently   put 

forth    by    a    Northern 

scientist — that    Captain 

Scott  and  his  com- 
panions who  sought  the 

South  Pole  did  not  die, 

that    life    was    merely 

latent,    and    that    they 

could  be  revived — may 

have     no     significance. 

The  Johns  Hopkins  in- 
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Alive  in  Death 
This  [roR  stood  the  test  for  six  weeks  .ind 
upon  resuscitation,   began   to  croak 


hop. 


vestigators  say  it  has  not.  Any  sugges- 
tion that  .such  results  as  they  have 
obtaine<l  with  lower  organisms  may  have 
a  human  application,  is  not  tolerated, 
lint  is  it  for  them  to  forecast  the  end? 
Certain  it  is  that  the  results  which 
have  been  worked  out  in  the  Johns 
Hopkins  school  have  been  amazing, 
and  so  far  as  they  have  gone,  they  are 
practically  conclusive.  To  no  one  man 
can  all  the  credit  be  given,  for  the 
problems  have  been  worked  out 
in  classrooms  and  clinics,  and 
many  humble  students  have 
aided  in  their  development. 
Behind  the  experiments,  how- 
ever, guiding,  directing,  and 
counseling,  was  the  fine 
hand  of  Dr.  William  S. 
Thayer,  Professor  of 
Clinical  Medicine  at 
Johns  Hopkins,  and  one 
of  America's  great  in- 
vestigators. Imbued  with 
a  profound  devotion  to 
science,  enthusiastic 
even  in  he  face  of  long 
and  disheartening  re- 
searches, often  leading 
nowhere,  he  always 
had  faith,  always  per- 
severed, until  at  last 
he  could  invite  brother 
scientists  into  the  labo- 
ratories, show  them 
specimens  in  jars,  and 
astound  them  with  the 
information  that  they 
beheld  not  death,  but 
life  latent! 

It  has  been  only  in 
the  last  scholastic  year 
that  the  processes  have 
been  so  clearly  defined  ; 
the  experiments  so  uni- 
formly successful.  In 
the  summer  preceding, 
the  apparatus  for 
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Part  of  the  Large  Apparatus  Used 

FOR   Producing  Liquid  Air  for  the 

Experiments  in  the   Johns   Hopkins 

Medical  School 


i»  »- - 


freezing  air  and  compressing 
it  until  a  resistance  of  three 
thousand  pounds  to  the  cubic 
inch  was  obtained,  was  much 
inijiroved  and  installed  in  the 
basement.  Now,  a  network 
of  tubes  connects  every  room 
with  the  central  plant.  By 
means  of  this,  liquid  air  is 
pumped  to  the  operator's 
table,  where,  by  an  intricate 
process,  it  is  placed  in  the 
jars. 

The  subject  for  the  experiment,  be 
it  lizard,  reptile,  or  rat.  is  placed  in 
the  jar  under  great  difficulties.  To 
prevent  it  from  smothering,  before  it 
is  frozen,  little  tubes  are  inserted  in 
the  lid  of  the  jar,  and  small  quantities 
of  oxygen  are  alloved  to  filter  in,  until 
the  freezing  is  accomplished.  But 
even  before  the  subject  is  placed 
within,    a    calculation    is    made    of    its 


heart  action,  antl  from  this  is 
determined  how  long  it  can  be 
preserved  and  still  live.  These 
matters  were  only  adjusted 
after  many,  many  trials. 

It    does    not    take    long    to 
freeze  the  subjects.     The  men 
who   handle   the  jars  have   to 
wear  special  gloves  to  prevent 
frostbite.     The  temperature  at 
the  South  Pole,  where  Captain 
Scott  and  his  brave  comrades 
perished,  is  no  lower  than  that 
within     these     little 
jars.    S  o  o  n  t  h  e 
body     becomes 
jierfectly      rigid. 
To   all   appear- 
ance s,     the 
thin  g  i  s 
dead, 


In  This  Experiment  an  Egg  A  rout  to  Hatch  Was  Frozen  in 

LinuiD  Air  and  Kept  for  Months.   It  Was  Then  Broken  and 

THE  Chick  Lived  a  Short  Time  After  Being  Revived 


and  so  it  will  remain  until  revived. 
In  that  jar,  labeled  with  the  date 
and  other  information  regarding  the 
test,  the  subject  is  carried  to  a  low 
temperatured  cell  and  stored  away. 
What  is  within?  To  all  intents  and 
purposes,  a  carcass,  just  as  the  body  of 
the  imhappy  human  victim  of  sus- 
pended animation,  stretches  stiff  in  his 
shroud,  to  all  intents  and  purposes,  a 
corpse.     The  closest  examination  will 
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QJve  no  hint  tliat  life  is  still  there.  In 
all  the  time  that  it  is  im])risone(l  in 
the  jar.  the  animal  is  not  reccivin.i; 
nntrilion;  it  is  not  giving  out  carhoh 
dioxide,  nor  receiving  oxygen  and 
lu'drogen ;  it  does  not  receive  water, 
nur  docs  it  give  off  any;  it  shows  no 
sign  of  vitality.  It  lies  there,  life 
masked,  the  very  image  of  the  end. 

In  this  strange  state,  one  of  these 
specimens,  a  frog,  was  taken  from  the 
jar  and  its  intestines  withdrawn,  en 
masse.  Alter  it  was  sewed  up  into  a 
semblance  of  respectability,  it  was  re- 
turned to  its  retreat,  there  to  await  its 
resurrection.  It  was  a  very  interesting 
picture,  that  awakening  of  the  frog, 
whose  insides  had  been  treated  so 
cavalierly.  Massage  and  artificial  res- 
])iration  are  the  only  means  employed 
to  revive  the  animals.  Perhaps,  as 
they  handled  this  helpless  little 
creature,  the  hands  of  the 
operators  trembled 
slightly,  not  with  sym- 
pathy, but  with  nervous- 
ness at  the  uncertainty  of 
the  outcome.  A  group  of 
medical  students  crowded 
about,  wondering  if  the 
frog     would     ever     croak 


They  did  not  wonder 
long.  A  croak  was  the  first 
sign  of  life  he  gave.  Then 
he  shook  a  little,  blinked  a 
little  and  hopped  across  the 
table.  And  every  stride 
was  punctuated  with  the 
students'  applause. 

It  must  be  admitted  that 
the  colder-blooded  animals 
make  more  hopeful  sub- 
jects in  these  experiments 
than  others.  But  it  is  also 
true  that  some  wonderful 
developments  have  been 
observed  in  the  more  diffi- 
cult class.  Hen's  eggs  have 
been  taken,  just  on  the 
point  of  breaking,  and 
frozen  in  liquid  air.  Weeks 
afterward,  they  have  been 
taken  out,  broken,  and  the 
heart  action  of  the  chickens 
restored  by  electrical  and 
chemical  stimulation. 


This  Reptile  Was  Buried 
Alive  in  Liquid  Air  and 
Remained  Quiescent  for 
Months.  It  Lived  a  Good 
While  After  Being  Resus- 
citated 


These  chicks  have  then  lived;  only  a 
few  hours,  it  is  true,  but  they  have 
lived.  Considering  the  short  time  in 
which  the  tests  have  been  conducted, 
they  offer  something  for  any  thinking 
man  to  ponder  over. 

The  important  point  is  the  preserva- 
tion of  living  tissues.  This  has  been 
]iroved  possible  beyond  the  shadow  of 
question.  Tails  of  rats  have  been 
sliced  off  and  placed  in  refrigerating 
jars  for  weeks.  When  taken  out,  they 
have  been  grafted  on  to  other  rats, 
whose  extremities  have  just  been  am- 
putated, and  the  once  frozen  tails  have 
grown  just  as  fast  as  if  they,  too,  had 
just  been  cut  off. 

Another    interesting    demonstration 
of  this  was  made  when  the  heart  of  a 
half -grown    chicken    was    cut 
away   from   its   arteries,   which 
were    closed    at   the    ends,    and 
frozen.     Several  days  later, 
it   was   "thawed   out"   and 
beat    twice.     Only    twice. 
but  that  was  as  good  as  a 
thousand  times  to  the  man 
who  made  the  experiment. 
However  these  men  may 
shake  their  heads  and  scoff 
when  the  human  relation  to 
these  researches  is  brought 
up,    it    must    be    apparent 
that  this  is  the  first  great 
approach  science  has  made 
to  produci  'g  latent  life  at 
will.    Producing  suspended 
animation,    although    in    a 
low   form,   has   been   made 
as  practical  a  certainty  as 
mixing    a    chemical    com- 
pound.    The     phenomenon 
can    be    studied    and    an- 
alyzed now. 

Initial  laboratory  find- 
ings are  always  empirical 
in  their  nature,  but  they 
usually  point  the  way  to 
future  benefits  to  inankind. 
Many  of  the  practices 
which  have  revolutionized 
modern  surgery  were  ar- 
rived at  in  just  such  a  man- 
ner as  is  being  followed  in 
the  suspended  animation 
experiments. 


WHAT  THE   FIRE 
INSPEG^^S^ffi>UND 


This  Abandoned  Schoolhouse,  with 
Its  Barred  Windows.  Reskmblf.s  a 

Jail 
It  is  merely  a  factory  where  several  hundred  girls  are  em 
ployed.    No  need  for  fire  escapes  has  been  recognized. 


w 


HAT  would  we  do  in 
case  of  fire?  I  guess 
we  would  all  go  to  our 
deaths.  There  wouldn't 
be  a  chance  for  us  to 
get  out  alive.  There's  not  a  fire  escape 
or  even  a  decent  stairway.  We'd  all  be 
burned  alive  or  else  crushed  to  death." 

A  working  girl  in  a  shirt-waist  fac- 
tory in  Philadelphia  volunteered  this  in- 
formation to  one  of  the  investigators  of 
the  Fire  Prevention  Commission  of  that 
city  who  was  looking  officially  into  the 
fire-fighting  facilities  of  numerous  estab- 
lishments in  the  business  section.  This 
Commission  was  appointed  by  the  mu- 
nicipality to  investigate  the  facilities  for 
preventing  and  fighting  fires  and  to  rec- 
ommend improvements  wherever  neces- 
sary. The  idea  of  the  Commission  is  to 
cut  down  the  fire  loss  of  two  dollars 
per  capita,  or  three  million  dollars  every 


Searching  for  Bodies 
The  aftermath  of  the  Washingrtnn  Place.  New  York  City, 
holocaust.      In  this  shirtwaist  factory   fire  one   hundred 

forty-one  lives  were  lost. 


year,  and  to  insist  on  proper  precautions 
being  taken  to  prevent  loss  of  life  in  the 
event  of  fires.  Since  it  began  its  work 
recently,  its  exposures  of  conditions  have 
been  astounding  and  almost  unbeliev- 
able for  a  city  the  size  of  Philadelphia. 

"Take  a  look  into  that  corner,"  con- 
tinued the  girl,  pointing  to  a  portion  of 
the  stock  room  of  the  plant. 

The  inspector  followed  her  finger. 
The  room  was  choked  up  with  inflam- 
mable stufif  of  every  kind  and  once  a 
blaze  started  there,  nothing  on  earth 
could  stop  its  spread.  And  nothing 
could  save  the  fifty-five  girls,  forced  to 
work  in  these  dangerous   surroundings. 

The  girl  took  the  inspector  into  the 
room.     "Look,"  she  said. 

Behind  this  rubbish  and  stock  was  the 


sn 
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At  One    Factory   Employing   Fifty-five 

WoMKN  AND  Girls  the  Inspectors  Found 

This  Hilapidated  Fire  Escape  to  Be  the 

Only  Exit  in  the  Event  of  Fire 


iK'arly  as  the  i;iii  cmild  fionrc,  for  about 
twelve  years.  The  alleyway  below  was 
about  five  feet  wide  and  on  either  side 
of  it  were  tenement  houses  of  rotten 
ct)nstruction,  used  as  improvised  fac- 
tories for  the  niaking  of  shirts.  On  the 
^riiund  i1oor  of  one  of  the  tenements, 
adjdinini;'  the  dilapidated  building'  in 
which  lifty-five  i^irls  are  forced  to  work, 
was  a  rag  sho]),  crammed  from  floor  to 
ceilintj  with  ras;s,  old  papers,  and  junk 
of  every  description. 

The    inspector    foniul    that    this   alley- 


only  door  out  of  the  place. 
"All  of  us  use  it  to  get  in  or 
out  and  we  have  to  ahnost 
fight  our  way  through  the  rub- 
bish and  stock,"  continued  the 
inspector's  informant.  "The 
other  day  the  weight  on  that 
floor  was  so  heavy  that  it 
began  to  sag  and  we  got 
scared.  One  of  the  girls 
called  the  foreman's  attention 
to  it  but  he  told  her  to  mind 
her  own  business.  I  le  said 
that  if  we  didn't  like  the  way 
lie  was  doing  business,  why  we  couli 
quit." 

The  inspector  crawled  tlu'ough 
narrow  doorway  and  with  difficulty  made 
his  way  down  the  stairs  to  the  alleyway 
below.  The  second  step  from  the  top 
was  so  rotten  that  it  smashed  under  his 
weight.  The  stairway  was  made  of  pine 
board   and    had    been    doing    service,   as 


Above  This  Junk  Shop  Was 

A    Factory    with   Bet\veen 

Fifty  and  One  Hundred 

Workers 


tW 


Powell  Evans 
Chairman  of  Ihn  Philadel- 
phia Fire  Prevention  Com- 
mission. 


way  was  the 
only  e.xit  for 
three  hundred 
and  twenty- 
six  girls  and  women  who  were  slaving 
ten  or  twelve  hours  a  day  in  the  midst  of 
these  perilous  conditions.  One  of  the 
owners  .shrugged  his  shoulders  when  the 
inspector  called  his  attention  to  the  dan- 
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,q"ers  to  tlie  women  and  girls,  and  de- 
clared sneering-ly  that  "nntliin'  has  ever 
happened  and  nuthin'  is  likely  to  happen 
if  we  have  good  kick."  He  admitted  that 
he  had  never  considered  the  safety  of  his 
employes  and  added  that  as  long'  as  he 
was  doing  a  good  business  and  had  so 
far  had  no  fires  in  his  estaljlisiinient  there 
was  really  "nothing  to  worry  about." 

Such  a  condition  as  this  has  been 
found  by  the  inspectors  not  to  be  un- 
usual. In  fact,  it  has  been  the  rule 
among  the  mercantile  and  manufactur- 
ing |)lants  in  Philadelphia's  Inisiness  cen- 


roundings  with  only  one  door  and 
a  single  window  as  means  of  exit. 
And  think  of  the  doorway  leading  to  a 
flight  of  wood  steps,  half  of  them  rotted 
away,  and  above  the  door  the  words 
"Vhe  Escape",  and  of  the  only  window 
in  the  place  which  might  offer  some  little 
chance  of  escape,  being  barred  like  a 
prison  cell.  It  sounds  incredible  that 
such  a  condition  could  exist  in  a  civilized 
community,  but  it  did  exist  for  many 
years  until  the  Commission  recently  or- 
dered conditions  in  this  factory,  so  of- 
fending, improved. 

In  another  plant,  where  three  hundred 
and  fifty  men,  women,  and  girls  were  at 
work,  there  was  a  fire  tower  attached  to 
the  plant  and,  from  the  outside,  it  looked 
like  an  unusually  good  precaution  against 
the  spread  of  flames.  When  the  Com- 
mission's inspectors  looked  it  over  they 


"When  the   Commission's   Inspectors 

Looked  It  Over  They  Found  That  the 

Do'iK  AT  THE  Ground  Floor  ok  the 

Fire  Tower  Was  Padlocked" 


ter  for  years.  There  has  been 
n(^  apparent  attention  given  the 
safety  of  em])loyes. 

Of  course,  there  are  many 
establishments  whose  owners 
exercise  the  greatest  care  in 
looking  out  for  the  safety  of 
their  employes  and  who  take 
every  possible  precaution  to 
prevent  fires,  but  they  have 
been  found  to  be  few  in  com- 
parison with  the  number  where 
all  preventive  measures  are 
absolutely  ignored. 

Think  of  one  hundred  and 
twenty-six  working  men  and 
women  housed  in  the  third 
floor  of  a  tumble-down  struc- 
ture, working  day  and  night 
amid     the     most     rotten     sur- 


Fighting  the  Flames  at  the  Washington  Place  Fiitfi 


sso 
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I'omul  tlial  tlio  (Iiior  at  the  i;riiunil  llnur, 
loadiiit;'  to  the  street,  was  l^adlochcd.  And 
of  the  tifty-seveii  iron  steps  leading;'  from 
the  top  floor  to  the  ground,  the  rivets  on 
t\vent\'-throe  of  tlicni  were  rotten  with 
rust. 

There  wasn't  a  chanee  for  anyone  to 
i^jet  ilown  lln-ouL;h  the  tower  safely  he- 
eause  once  there  was  a  weight  of  a  hun- 
dred pounds  or  more  on  the  twenty-three 
steps,  they  would  fall  to  pieces.  And, 
if  any  of  the  workers  should  he  fortu- 
nate enough  to  reach  the  bottom  of  the 
tower,  they  could  lUit  .^et  out  because  of 
the  locked  doors. 

This  door  was  found  to  have  been 
kept  locked  from  the  very  first  day  the 
fire  tower  was  installed.  Fortunately, 
the  owner  of  the  factory  never  had  had 
a  fire  at  the  ])lant.  He 
figured,  like  many 
others,  \v  h  n 
cared  little 
for    the 


safety  of  their  workers,  that  what  hasn't 
h;ip])ened  never  will,  hence  there  was  no 
need  to  worry. 

At  many  plants,  when  tlie  inspectors 
arriwcl,  lire  buckets  were  found  to  be 
t'lnpty  and  in  one  case  oil  was  discovered 
in  a  lire  bucket  in  an  attic  room  where 
forty  men  and  women  were  employed. 
The  other  bucket  was  empty.  Rickety 
fire  escapes  furnished  additional  menace 
in  many  cases,  and  at  one  place,  where 
an  outdoor  flight  of  wood  stairs  was 
erected  presumably  as  a  fire  escape,  an 
inspector  had  a  narrow  escape  from  in- 
jury when  the  rotten  timbers  broke  un- 
der his  weight. 

Narrow  stairways  in  dark  halls  lead- 
ing to  various  floors,  where  several  hun- 
dred women  and  girls  toiled  in  sweat- 
shops, were  in  rare  cases 
f  o  u  n  d  free  from 
rubbish,    or 
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One  old  three-story  building  in  Cherry 
Street  was  found  choked  from  basement 
to  garret  with  bales  of  rags  and  old 
paper. 

I'he  bulging-  walls  and  sagging  floors 
indicated  that  in  time  of  fire  the  place 
would  be  a  death  trap  for  firemen.  Ab- 
sorption of  water  by  the  rags  and  paper 
would  soon  produce  a  weight  that  would 
wreck  the  building.  No  fire  buckets 
were  found,  and  the  upper  floors  could 
be  reached  only  after  difficult  climbing 
over  masses  of  debris. 

Basements,  where  sixty  per  cent  of  all 
fires  originate,  were  usually  in  danger- 
ous and  filthy  condition,  even  in  other- 
wise modern  and  well-kept  buildings. 
Loose  excelsior,  rags,  and  waste  lay  often 
in  menacing  pro.ximity  to  furnaces  and 
heaters.  Dry  floor  timbers  were  in  only 
a  few  cases  protected  by  metal  from  the 
gas  jets  that  flickered  a  few  inches 
beneath  them. 

Even  the  building  of  the  fire  insurance 
patrol  was  fuund  to  be  in  a  dangerous 
condition.  Waste  paper  was  strewn 
about  the  upper  floors — even  the  e.xits  to 
the  fire  escapes  were  blocked  by  boxes 
and  packing  cases.  The  structure  is  oc- 
cupied on  the  upper  floors  by  a  jjrinting 
firm. 

A  four-^tury  tenement  house,  lighted 
by  oil  lamps  and  absolutely  without  fire 
escapes,  or  fire  protection,  was  found  by 
a  fire  inspector.  In  a  six  and  one-half 
story  factory  employing  seventy-five 
girls,  all  the  exits  leading  to  the  fire 
escapes  were  found  locked  and  there 
were  no  fire  pails  in  the  building. 

These  were  two  of  the  most  flagrant 
instances  of  lack  of  fire  protection  dis- 
covered by  the  fire  inspectors. 

In  the  tenement  house  there  are 
twenty  rooms  and  six  families,  while  the 
other  building  has  about  two  hundred 
persons  in  it. 

Another  inspector  located  four  wells 
in  the  cellar  of  a  barber  shop.  Three  of 
the  wells  were  covered  with  stone  slabs, 
but  the  fourth  had  a  covering  of  loose 
]jlanks  which  would  be  exceptionally 
dangerous  to  firemen  in  case  qf  a  fire  in 
tne  building.  One  of  the  wells  is  eight 
feet  in  depth — the  others  are  said  to  be 
anywhere  from  twenty  to  twenty-five 
feet  in  depth. 

The  cellar  of  a  "kosher"  butcher  in 


the  same  neighborhood  was  found  half 
filled  with  poultry  feathers.  Directly 
above  the  feathers  in  a  hallway  was  a 
lighted  gasoline  stove.  Rubbish  was 
found  piled  in  the  cellars  of  a  number 
of  business  places  in  the  same  neighbor- 
hood, and  few  fire  pails  were  in  evi- 
dence. 

In  a  rag  warehouse  at  Twelfth  and 
Spring  Garden  Streets,  two  doors  lead- 
ing into  other  business  places  were  or- 
dered covered  with  a  metal  protection. 
Both  doors  are  of  wood,  one  leading  to 
a  barber  shop,  and  the  other  to  a  laun- 
dry where  twenty-seven  girls  are  em- 
ployed. Rags  and  paper  stock  were  piled 
high  against  both  doors. 

In  another  factory  the  iron  ladder  of 
a  fire  escape  on  a  three-story  building 
refused  to  work.  Inspectors  found  the 
doors  leading  to  the  fire  escapes  fas- 
tened. 

Menacing  conditions  in  many  of  the 
theatres  of  the  city,  combined  with  in- 
efficient inspection  by  the  fire  marshal's 
department,  expose  the  lives  of  thou- 
sands of  playgoers  every  season  to  the 
dangers  of  fire  and  panic,  according  to 
the  findings  of  the  Commission. 

Inspectors  investigated  twenty-four 
theatres  of  the  forty-four  in  the  city  and 
found : 

Exits  blocked  at  the  stage  ends. 

Fire  escapes  faulty  and  out  of  order. 

Fire  buckets  and  extinguishers  lack- 
ing. 

Fire  extinguishers  had  not  been  re- 
charged in  three  years. 

Fire  buckets  filled  but  inaccessible 
behind  piles  of  scenery. 

Fire  doors  off  hinges  and  weights 
missing  from  ropes  on  sliding  fire  doors. 

Inexperienced  firemen  less  than  three 
days  on  the  force,  on  duty  for  emer- 
gencies without  any  previous  instruction 
in  guarding  the  lives  of  thousands  of 
persons. 

Masses  of  dry.  tinder-like  scenery 
packed  in  large  rooms. 

Skylights  above  stage,  in  some  cases, 
less  than  one-eighth  the  area  of  the 
stage,  as  required,  and  in  some  instances 
entirely  lacking.  Few  would  work  auto- 
matically to  let  out  fumes  in  case  of  fire 
on  the  stage. 

A  faulty  skylight  over  the  stage  was 
the  chief  cause  of  the  Iroquois  Theatre 
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|i;uiio  in  Cliicago,  wlu'ii.'  niorc  tli.iii  ti\o 
Imiulii'il  persons  pcrislicd. 

The  CDHiinission  also  fonml  c.'\it>  in- 
suflR-iont  for  use  Ijy  crowds  in  case  of 
emergency,  witlioul  ])aiiic. 

Aisles  crowded  to  such  an  extent  that 
insufficient  aisle  space  is  afi'orded  as 
paths  tn  the  exits. 

Ihiildings  dangerously  heated  by  hot 
air  furnaces  instead  of  steam.  Asbestos 
curtains  in  poor  condition. 

t!as  stoves  in  some  dressing  rooms 
tuider  the  main  auditoriums  allowed  to 
hurn  unguarded  while  the  performers 
were  on  the  stage. 

Water  in  one  theatre  cellar  threaten- 
ing danger  by  undermining  the  walls. 

Alasses  of  material  allowed  to  accumu- 
late under  the  stage. 

Com])lete  reconstruction  of  entire 
buildings  in  many  cases  to  be  the  only 
po.ssible  elimination  of  the  dangers  at 
some  of  the  playhouses. 

Life  and  property  in  Philadelphia's 
central  "fire  belt"  were  safeguarded  in 
4.306  specific  instances  in  813  separate 
buildings  u]ion  recommendations  of  the 
firemen  inspectors  of  the  b'ire  IVeVention 
Commission. 

In  the  last  two  months  the  firemen  in- 
spectors have  gone  from  basement  to 
roof  in  3114  structures.  They  have 
looked  for  the  same  dangers  they  en- 
counter in  time  of  fire,  and  have  made 
thousands  of  recommendations  in  this 
area. 


( )f  the  .U14  buildings  originally  in- 
s|)ected,  <S13  eslablisliments  have  been 
reins])ected,  and  the  recommendations 
have  been  fullilled  in  430f)  instances. 

These  jMecaulionary  measures  include 
1279  new  safety  features  installed,  as 
fire  buckets,  sand  pails,  metal  recep- 
tacles, and  similar  equipment.  As  a  ])ro- 
tection  from  open  gas  jets  and  stoves, 
metal  linings  in  boxes  and  other  precau- 
tions have  been  ai)plied  in  429  cases. 
Repairs  of  dangerous  cases  have  been 
made  in  71  cases.  Debris  and  rubi)ish 
liave  been  cleaned  out  of  321  Iniildings, 
and  lire  buckets  have  been  refilled  and 
chemical  extinguishers  recharged  in  2206 
cases. 

The  members  of  the  Commission  re- 
ceive no  pay  for  their  work.  They  pay 
all  their  own  expenses  and  have  inter- 
ested themselves  in  the  work  because  of 
a  realization  that  the  conditions  must 
be  bettered  if  the  safety  of  thousands 
of  workers  and  of  millions  of  dollars 
in  property  values  is  to  be  properly 
looked  after. 

Powell  Evans  is  Chairman  of  the  Fire 
Prevention  Commission,  the  members  of 
which  meet  every  two  weeks  to  discuss 
the  work  and  direct  its  progress. 

The  actual  executive  work  is  in 
charge  of  J.  S.  Mallory,  Executive  Sec- 
retary of  the  Commission.  Six  firemen 
who  spent  two  weeks  in  New  York 
learning  inspection  metliods  comprise  the 
office  force  and  direct  the  field  work. 


THE    MACHINE    THAT    CAME    BACK 

By 

W.    E.    B  ABB 


A  T  last  the  old  round  bale  cotton 
/\        compress    has    been    reclaimed 
/  \      from    oblivion    and    the    scrap 
/      \     heap !     .^fter  years  of  neglect 
X         Ji.  it    has    been    returned    to    the 
field   of   industry   in   a   new   role.     And 
this    has    been    accomplished    under    the 
eyes  of  the  cotton  farmers  of  the  South, 
who  a  few  years  ago  little  dreamed  that 
the    massive    maw    of   the    old    machine 
would  ever  again  be  filled  with  the  prod- 
ucts of  the  soil. 


A  series  of  experiments  have  just  been 
coni])leted  at  Stuttgart,  Arkansas,  in 
which  one  of  these  discarded  round  bale 
])resses  was  utilized  successfully  in  bal- 
ing rice,  straw,  and  hay.  These  tests 
were  carried  on  in  the  presence  of  rice 
farmers  of  that  section  and  representa- 
tives of  several  Eastern  strawboard 
manufacturing  concerns. 

The  possibilities  offered  both  the 
manufacturer  and  the  farmer  as  a  result 
of    these    tests    are    almost    unlimited. 


THE  MACHINE  THAT  CAME  BACK 
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Strawboard  experts  say  it  will  revolu- 
tionize their  business  in  a  few  years, 
while  the  farmers  of  the  wheat  belt,  as 
well  as  the  rice  growers,  see  in  this  old 
abandoned  cotton  press  a  means  of  sav- 
ing them  thousands  of  dollars  in  straw 
which  heretofore  has  been  burned  for 
lack  of  a  profitable  market.  The  main 
advantage  of  this  form  of  compress  is 
in  the  increased  weight  per  volume 
which  it  makes  possible. 

The  capacity  of  the  compress  used  in 
the  Stuttgart  tests  developed  an  average 
of  about  fifteen  tons  daily.  The  demon- 
strations were  carried  on  outdoors  for 
several  days  during  more  or  less  in- 
clement weather  and  comparisons  of  ef- 
ficiency were  made  with  a  square  bale 
hay  press  in  an  adjoining  field.  The  av- 
erage cost  of  baling  with  the  round  press 
was  one  dollar  and  thirty-five  cents  a 
ton,  as  compared  with  about  two  dollars 
and  twenty-five  cents  a  ton  for  the 
square  press,  the  capacity  of  the  latter 
being  less  than  ten  tons  a  day,  or  one 
hundred  and  eighty  bales.  Of  course, 
there  were  variations  from  day  to  day, 
but  the  average  named  is  believed  to 
re]iresent  a  fair  test. 

While  the  daily  output  with  the  cotton 
])ress  averaged  but  one  hundred  and 
twenty-five  bales,  the  toimage  handled 
was  nearly  double  that  of  the  ordinary 
hay,  and  straw  jircss.  The  finished 
round  bale  weighed  two  hundred  and 
forty  pounds,  or  forty-eight  pounds  to 
the  cubic  foot.  These  bales  were  eigh- 
teen inches  in  diameter  and  thirty-si.x 
inches  long.  A  few  bales  half  this 
length  also  were  made.  They  were  held 
together  by  a  single  strand  of  heavy 
wire. 

Some  idea  of  the  saving  olitaincd  from 

B.ALING    RICE    STR.-VW    WITH   A    ROUND  BALE 
PRESS 

The  tank  on  the  high  pole  supplies  hydraulic  pressure. 


the  round  bale  in  shipping  and  storage 
is  gained  when  it  is  remembered  that  the 
ordinary  square-shaped  straw,  or  hay, 
bale  averages  forty-two  inches  in  length, 
twenty-two  inches  in  width,  eighteen 
inches  in  height,  and  contains  nearly  one 
hundred  pounds.  Twelve  tons  is  consid- 
ered a  carload  of  the  square  shape,  while 
forty-two  tons  were  put  into  the  first 
car  loaded  at  Stuttgart  with  the  round 
bales.  Owing  to  the  increased  density 
of  this  round  bale  over  the  ordinary 
square  straw  bale,  a  reduced  freight 
rate  averaging  fifty  cents  a  ton  was  ob- 
tained, thus  opening  the  way  for  a 
broader  market  for  straw. 

Practically  the  same  results  were  ob- 
tained with  hay  as  with  straw.  The  ef- 
ficiency of  the  round  bale  press  in  the 
hay  fields,  however,  is  yet  to  be  thor- 
oughly worked  out,  though  a  few  of  the 
machines  are  said  to  have  been  used  to 
a  limited  extent,  locally,  in  some  sections 
of  Texas.  Some  of  these  round  hay 
bales  were  shipped  to  South  Africa  dur- 
ing the  Boer  War  and  arrived  in  excel- 
lent condition,  despite  their  long  water 
voyage. 

Enthusiasts  of  this  new  process  of 
baling  straw  and  hay  declare  the  bales 
are  practically  indestructible,  being  al- 
hard  as  a  brick.  A 
was  touched  to  one  of 
straw  bales  with  the  re- 
after  the  "whiskers" 
burned  od,  the  flames  died 
therefore,  contended  that, 
the  increased  density  of 
pack  over  the  square  bale, 
enabling  the 
straw  to  be  stored 
i  n  a  m  u  c  h 
smaller  space, 
storage 
c  h  a  r  ge  s 
will  be  re- 
duced. 


most   as 
mate  h 
these 
suit  that 
w     ere 
out.     It  is, 
owing  to 
the  round 
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FLY-EATING  LIZARDS 

'T'llH  ai;itators  (if  the  "swat  the  lly" 
*  movement  in  this  eountry  would  do 
well  to  import  a  few  thousand  of  the  litlle 
house  lizards  eonimon  to  the  l'hili]i])ine<. 
The  creatures  are  the  color  of  human 
flesh,  and  in  a  strong  light  are  almost 
transparent.  They  can  destroy  more  flies 
in  a  day  than  an  army  of  "swatters"  can 
gather  in  a  month. 

These  little  rejitiles  inhahit  the  walls 
and  ceilings  of  all  I'hilipiiine  houses,  and 
residents  never  think  of  harming  tliem. 
It  is  due  to  their  work  that  the  islands 
have  so  few  flies.  Sometimes  they  will 
scamper  across 
the  ceil  in 
like  liglit- 
n  i  n  g, 
scoop- 
ing up 
fly-fo.MJ 
as  they 
go ;  again, 
t  h  e  }•  w  i  1 
creep  upon  a 
fly  craftily,  in 
exact  imitation  of 
cat  after  a  mouse,  curling 
their  tails  in  anxiety  as  if  afraid 
the  prey  might  escape.  \Mien  within  a 
few  inches  of  the  object,  they  leap  upon 
it.  It  is  rarely  that  one  of  the  little 
fellows  falls  to  the  floor. 


THUNDERSTORM 
COMING? 

A  (GERMAN   com- 
**■  pan  y    has    con- 
structed    a     thunder- 
storm  indicator  which 
works     on     the     prin- 
ciples of  wireless  telegraphy. 
The    instrument   consists   of 
antennae,  spark  gap.  coherer, 
condenser,  battery,  relay, 
coils,  and  a  gong. 

Every  elec- 
it  t  r  i  c  a  1    d  i  s- 


A  Bed  on  Wheels 

This  bi'd  was  mounted  on  wlioi-ls  and  used  for  adverlising 

purposes  in  a  parade  at  Kcnnett  Square,  Pennsylvania. 


charge  in  the  atmosphere  will  cause  a 
spark  to  jiunp  the  air  gap.  The  coherer 
then  establishes  a  circuit  and  the  gong 
rings.  According  to  the  succes- 
sions of  the  strokes  of  the 
gong,  the  distance  of 
the   storm  can   be 


Why  Swat 

THE   t'LYf 

To  this  lizard 
it  is  a  delicacy. 


estimated. 
Instead 
of     the 
gong,     a 
ticker   may   be 
inserted   into  the  cir- 
cuit  and   the  discharges  of  the  air  gap 
are  then  registered  on  a  paper  band. 

OCEAN-BED  CHANGES  AND 
EARTHQUAKES 

IT  has  been  shown  that  many  of  the 
■'•  violent  changes  that  occur  under  the 
surface  of  the  oceans  produce  effects  that 
are  distinctly,  and  sometimes  disastrously, 
felt  on  the  land. 

It  appears  that,  wherever  a  profound 
cavity  exists  in  the  bed  of  the  ocean  near 
land  and  wherever  the  border  of  a  con- 
tinent slopes  off  into  a  deep  sea,  great 
slides  are  apt  to  occur,  and  these  often 
cause  earthquakes. 

In  Japan  a  large  number  of  earth- 
quakes come  from  the  deep  sea  ofT  the 
mouth  of  the  Tonegawa,  the  largest  of 
the  Japanese  ri\ers.  From  time  to 
time  the  accumulated  deposit  slides  into 
the  depths  of  deep  hollows,  shaking  even 
the  adjacent  land. 


IVORY  FROM  MAMMOTH 
TUSKS 

'T'HE   tusks  of  the   long  buried   mam- 
•*■    moths  found  on  the  shores  of  Arctic 
Siberia  are  now  being  used 
to     make     piano     keys, 
billiard  balls,  ant; 
many  orna- 
m  e  n  t  s 


where  they  were  quickly  sold  to  mer- 
chants who  shipped  them  to  the  great 
ivory  markets  of  London.  There  they 
were  manufactured  into  piano  keys, 
billiard  balls,  and  carvings  of  various 
kinds. 

The   bodies    of    these    gigantic    hairy 

ancestors  of  the  elephant  have  been 

marvelously  preserved  for  millions 

of  vears  by 

a  p  e  r- 


f  or  use 

in    the 

United 

States. 

This  new  and  somewhat  astonishing  bit 

of  commercial  enterprise  is  due  to  the  fast 

vanishing  supply  of  the  world's  ivory  and 

the  wholesale  extinction  of  the  African 

elephants,     the     tusks     of     which     have 

hitherto  furnished  the  greatest  quantities 

of  ivory. 

The  accompanying  illustration  pictures 
the  enormous  curved  ivory  tusks  of  the 
Siberian  mammoth,  thirteen  feet  long  and 
worth  some  three  hundred  dollars  each. 
Only  a  year  or  so  ago  some  nomadic 
Yakut  natives  who  roam  and  hvuit  for 
fur-bearing  animals  in  Arctic  Siberia, 
thousands  of  miles  from  civilization, 
found  the  tusks  of  a  mammoth  protrud- 
ing from  the  ground,  having  been  ex- 
posed by  the 
melting  of 
the  ice. 
These  were 
brought  on 
their  r  e  i  n- 
deer  sledges 
to  the  Rus- 
sian town  of 
Y  a  k  u  t  z, 


through  being  buried  in 
the  frozen  soil  and  covered  by  a  shell  of 
ice  hundreds  of  feet  in  thickness.  The 
mammoths  died  out  owing  to  a  change  in 
physico-geographical  conditions.  Their 
Ijodies  were  deposited  in  a  cold  region 
and  tjraduallv  buried  in  loam 
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Fire  Wrkcked  This  LifkSavih 


LIFE-SAVER  LOSES  LIFE 

OW  and  then  human  life-savers  lose 
their  own  lives  in  attempting  to 
rescue  unfortunates.  Life-saving  craft 
are  no  more  iiumortal  than  the  men  who 
man  them. 

Not  long  ago  the  life-saving  launch 
Audacious,  stationed  on  the  Pacific  coast, 
while  cruising  in  Puget  Sound,  took  fire 
from  her  gaso- 
ine  tanks  and 
was  burned  to  a 
crisp.  Her  crew 
of  two  men 
managed  to 
beach  the 
boat  and  thus 
saved  their 
own  lives. 
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NOT  A  ROUSTER 
ABOARD 


By  Harry  F.  Kohr 


Two  ancient  negroes  were  sit- 
ting on  the  river  bank  at 
Kansas  City,  when  two  long, 
booming  blasts  of  a  siren 
came  echoing  up  the  river. 

"Heah  comes  de  steamboat,"  said  one. 

"Huh,  steamboat !"  said  the  other  with 
a  contemptuous  sniff.  "Steamboat?  Dat 
ain't  a  steamboat.  Dey  ain't  a  niggah 
ont'  it." 

Which  remark  ((uaintly  expressed  the 
old  steamboat  idea,  and  the  jiew.  as 
exemplified  on  the  Missouri  River.  The 
negro  is  the  real  picturesque  feature  of 
steamboating.  Also,  he  is  its  most  ex- 
pensive adjunct,  which  explains  why  tiie 
new  Missouri  River  steamboat  "ain't  got 
a  niggah  ont'  it." 

At  every  river  city  in  the  country, 
except  one,  steamboats  still  are  loade<l 
and  unloaded  by  "niustcrs"  who  carry 
tlie  cargo  aboard  the  boat,  and  off  again, 
on  their  shoulders.  These  roistering, 
jigging,  cakewalking,  care-free  darkies 
are  the  picturesque  element  of  the  river 
traffic,  but  they  are  costly,  and  their 
cost  is  one  of  the  reasons — the  main  one 
in     fact — that    has    contributed     to    the 

retirement  of  

the     steamboat 
as   a   transpor- 


tation factor. 

And  sitting 
there  on  the 
river  bank  at 
Kansas  City, 
the  old  negro 
with  his  con- 
temptuous snif? 
at  the  "n  i  g- 
gables  s" 
s  t  ea  m  b  o  ats, 

SS6 


summed  up  in  a  few  words  the  story 
of  how  Kansas  City  is  making  a  go 
of  a  steamboat  line  that  was  doomed 
to  failure  by  every  old  steamboat  man  in 
the  country.  It  has  eliminated  the  "nig- 
gah" factor.  Within  a  few  yards  of  the 
old  negro  was  the  first  modern  riv^ 
terminal  built  in  the  United  States 
for  the  exclusive  use  of  river  steam- 
boats. 

Where  the  negro  roustabout  used  to 
parade  across  the  gangplank  in  the  old 
days,  a  modern  electric  hoist  reaches 
down  into  the  hold  of  the  packets  of  the 
big  flatnosed  barges  and  yanks  out  more 
at  one  load  than  two  dozen  negroes  could 
carry.  Before  the  roustabout  could  sing 
a  quatrain  about  the  exploits  of  the 
mythical  "Steamboat  Bill",  a  big  electric 
telpher  has  grabbed  the  burden  from  the 
hoist  and  is  humming  along  its  road  to 
waiting  wagons,  or  piling  it  up  in  the  big 
steel  and  concrete  warehouse  to  await  the 
pleasure  of  the  consignee. 

At  a  few  river  cities  the  steamboat 
companies  maintain  wharf  boats  for  the 
storage  of  incoming  or  outgoing 
freight.       A    few    towns    have    ]niblicly, 

or  privately, 
owned  wharf- 
boats  used  by 
all  the  steam- 
boats that  call 
at  the  port. 
These  are 
merely  floating 
storage  sh  e  d  s 
with  absolutely 
no  equipment 
for  handling 
the  freight.  All 
of  that  is  done 


IVearyins;  of  the  national  discussion  as  to  why 
our  navigable  streams  have  fallen  into  disuse, 
Kansas  City,  Missouri,  has  bestirred  herself, 
put  in  a  line  of  neiv  boats  that  don  t  r-eguire 
the  service  of  even  a  single  roustabout,  and  con- 
structed a  new  municipal  ivharf  where  freight 
is  handled  by  machinery.  Kansas  City's  method 
points  the  way  to  a  tremendous  revival  of  water 
commerce  in  the  valleys  of  the  Mississippi  and 
Missouri  rivers. 


NOT  A   ROUSTER  ABOARD 
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by  the  negro  roustabout.  Every  freight 
boat  carries  from  half  a  dozen  to  twenty 
of  him,  depending-  largely  on  the  cargo 


and  the  boat's  landing 
roustabout  is  hired 
leaves  port  and  is 
when  it  arrives.  All 
and  unloading  at 


schedule.  The 
when  the  boat 
discharged 
the  loading 
terminals  is 


paid  for  extra, 
"r  o  u  s  t  e  r' 
handles  the 
freight    only 
at  way  lan( 
ings. 

VV  h  e  n 
shipments 
are   light 


The 


season  alortg  the  Ohio  and  the  Mississippi 
Rivers  rou.sters  are  paid  at  the  rate  of 
one  hundred  dollars  a  month,  besides 
being  fed.  Their  high  wages,  their  in- 
efficiency, and  their  unreliability  are  the 
handicap  under  which  the  steamboat 
labors  in  competing  with  the  rail- 
road. 

At  way  landings  on  other  rivers,  prac- 
tically  without   exception,  the   freight  is 
dumped    on    the    bank,    exposed    to    the 
weather  until  the  shipper 
comes  and  gets  it,  or  the 
boat     comes     along     and 
'jl  jiicks    it    up.      Either 

m,,.  way    it 

^        ,   ,  must     be 


always  plentiful  and  comparatively 
cheap.  The  more  freight  there  is  to 
handle,  the  less  inclined  he  is  to  work, 
and  it  is  not  infrequent  that  his  refusal 
to  work  at  all  keeps  a  boat  tied  up  in 
port  two  or  three  days.  Without  the 
vestige  of  an  organization,  the  rousters 
stick  more  closely  together  than  many 
well-organized  labor  unions.  When  one 
"rouster" demands  seventy  dollars  a  month 
for  the  trip,  not  another  rouster  will  go  to 
work  for  less,  and  frequently  in  the  busy 


handled  manually  on  and  off  the  boat. 
It  is  generally  handled  carelessly. 

Contrast  this  with  the  service  given 
by  the  railr6ad  and  it  is  easily  seen  which 
method  the  shipper  prefers,  if  he 
has  his  choice.  Usually  his  choice  is 
the  railroad,  even  if  it  costs  a  little 
more. 

Kan.sas  City  discovered  that  fact  after 
it  had  sunk  almost  three  hundred  thou- 
sand dollars  in  steamboat  lines.  For  that 
three    hundred    thousand    dollars,    how- 


A  VIKVV  OF  KANSAS  CITY'S  NEW   MUNICIPAL  WHARF  AND 

A    KUF.K   SCENE   SHOWINC    SOME    OF   THE    CKAi'T   MAUE 

FAMOUS   BY  THE   REFRAIN   OF  ■'STEAMnOAT  BILL" 


!r;!T''n^'ir: 


ever,  it  obtained 
a  fund  of  experience,  not 
tlie  least  valuable  item  of  which  was 
that  the  real  cost  of  transportation  by 
water  was  not  the  actual  operating  ex- 
pense of  the  floating  equipment,  but  the 
expense  of  getting  the  freight  to  and 
from  the  boat,  and  that  the  dilTerence 
between  certain  profit  and  a  gambling 
chance  between  profit  and  loss  lay  in 
this  cost.  A  Kansas  City  company  cut 
out  the  gambling  chance  by  eliminat- 
ing- the  negro  roustabout.  _  Comple- 
mentary to  that,  it  learned  that  it  had 
to  give  the  shipper  the  same  terminal 
conveniences  that  the  railroad  gave  him 
— safe  and  adequate  storage  for  his  in- 
coming and  outgoing  freight  to  suit  his 
convenience  of  delivery,  and  adequate 
switching  privileges. 

After  charging  off  their  three  Inmdrcil 
thousand  dollar  loss  to  experience,  the 
shippers  of  Kansas  City  went  to  work 
four  years  ago  to  go  into  the  steamboat 
business  on  business  principles.  More 
than  four  thousand  persons  subscribed 
for  an  aggregate  of  one  million  two  hun- 
dred thousand  dollars'  worth  of  stock  in 
amounts  from  one  dollar  to  fifty  thou- 
sand dollars.  Kansas  City,  desiring  to 
aid  the  project  and  being  prohibited 
from  aiding  it  direct,  took  the  indirect 
and     far     more     effective     method     of 


votmg  seventy- 
five  thousand  dollars  in 
bonds  to  provide  terminal  facili- 
ties. City  pride  demanded  that  this 
terminal  be  a  model,  and  such  it 
was  designed  to  be.  It  consists  of 
a  dock  nine  hundred  feet  long, 
placed  above  the  highest  known  flood 
level,  topped  with  a  steel  and  con- 
crete warehouse  three  hundred  feet  long 
and  one  hundred  feet  wide,  and  equipped 
with  traveling  electric  cranes  and  telpher 
systems.  An  opportune  development  of 
the  railroad  terminal  system  permitted 
the  citv  to  insert  in  the  franchise  an 
ironclad  provision  which  compels  every 
railroad  system  entering  Kansas  City  to 
extend  switching  privileges  to  and  from 
the  steamboat  terminal. 

A  smaller  duplicate  of  this  Kansas  City 
terminal  has  been  built  by  the  Kansas 
City  Missouri  River  Navigation  Com- 
pany at  East  St.  Louis,  Illinois.  By 
means  of  these  modern  terminals,  where 
the  cost  of  loading  and  unloading  is 
reduced  to  a  minimum,  the  steamboats 
are  enabled  to  carry  freight  over  the 
longer  haul  by  water  between  Kansas 
City  and  St.  Louis  at  eighty  per  cent  of 
what  the  railroads  charge  for  the  same 
service. 

The  Kansas  City  fleet  consists  now  of 
a  packet  boat,  two  towboats,  a  channel 
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boat,  and  six  huge  barges.  Behind  them 
are  eight  hundred  thousand  dollars  in 
cash  in  the  banks,  about  two  hundred 
thousand  dollars  due  on  deferred  pay- 
ments, and  a  whole  city's  determination 
to  make  the  venture  a  success.  Two 
more  barges  are  being  built  and  a  tow- 
boat  is  to  be  added  immediately  to  the 
fleet.  As  fast  as  the  traffic  is  developed, 
additional  equipment  is  to  be  provided. 
Meantime  the  interest  on  cash  in  the 
bank  and  deferred  payments  is  charging 
I  iff  a  large  part  of  the  original  expense 
for  equipment.  The  officers,  all  shippers 
themselves,  receive  no  pay. 

Incidentally,    what    Kansas    City    has 
accomplished    was   done    in   the    face   of 
bitter    opposition    in     Congress. 
When  the  River  and  Har- 
bor   Appropriation    Bill 
was    reported    to   the 
1  louse     of     Repre-  ^jfff?' 

sentatives    in 
1904,  it  not  only 
contained   no 
appropriation 
for  continuing 
the    work    of 
improvement 
on    the    Mis- 
souri   River, 
but  contained 
a  clause  abol- 
i  s  h  i  n  g    the 
.Missouri  River 
C  o  m  m  i  ssion, 
which  had  charge 
of     that     work 
Representatives  from 
Missouri   Valley   States 
immediately  demanded  an 
explanation. 


"Gentlemen,"  said  Mr.  Burton,  "we 
have  wiped  the  Missouri  River  off  the 
map." 

But  Mr.  Burton  had  reckoned  without 
Kansas  City ! 

First  Kansas  City  tried  to  have  the 
river  improved  so  that  it  could  run  steam- 
boats upon  it,  but  it  quickly  learned  that 
it  would  have  to  put  some  steamboats  on 
the  river  before  Congress  could  see  any 
necessity  for  its  improvement.  Kansas 
City  did  that,  and  it  has  reaped  its 
reward.  It  sunk  three  hundred  thousand 
dollars  to  learn  how  to  run  steamboats, 
and  Congress  has  now  adopted  a  pro- 
gram for  the  improvement  of  the  stream 
from  Kansas  City  to  the  mouth,  which 
will  require  ten  years  to  com- 
plete at  a  cost  of  twenty 
million  dollars,  of  which 
three  million  dollars 
already  has  been 
spent.  When  the 
work  is  com- 
pleted  there 
will  be  a  chan- 
nel all  the  way 
from  Kansas 
City  to  St. 
Louis  which 
will  carry 
the  biggest 
steamboat  yet 
built,  fro  m 
the  opening  of 
navigation  in 
tlie  spring  until 
the  river  closes 
again  in  the  winter. 
All  of  which  goes  to 
show  that  Congress  helps 
ie  who  help  themselves. 


An  Interior  View  of  a  Bargk.  Showing 

THE  Method  of  Loading 

Note  the  fireproof  compartments. 


Training  wild  animals  for  moving  pictures  has  actually  become  a 
profession.  A  young  Frenchman,  Paul  Bourgeois  by  name,  has  estab- 
lished a  dramatic  school  for  animal  actors  at  Fort  Lee,  New  Jersey. 
Tigers,  elephants,  lions,  panthers,  and  bears  are  among  the  stars. 
A  thrilling  story  of  this  unusual  dramatic  school  is  to  appear  in  next 
month' s  Technical  World. 
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IN    NATURE'S    SULPHUR     FACTORY 

By 

K.    L.    SMITH 


Tliis 
Islaiul 


Till",  iiinsl  remarkable  siiliilnir 
factory  in  tlie  world  has  been 
fi.nnil"  Industry  already  bas 
laid  hands  on  it  with  every 
]iriisj)fOt  (if  success. 
slrant;e  factory  is  on  White 
off  the  coast  of  New  Zealand.  It 
IS  an  enormous  mass  of  rock  three  miles 
in  circumference,  risinij  nine  hundre 
feet  out  of  the  sea  in  the  Bay  of  Plenty. 
In  reality  White  Island,  which  is 
shajied  somewhat  like  a  hollow  tooth,  is 
the  crater  of  a  volcano  and  it  is  the  be- 
Liinning-  of  what  is  called  the  Taujjo 
Zone,  some  of  whose  volcanoes  are  under 
the  sea.  For  many  years  this  island  has 
been  classed  with  New  Zealand's, scenic 
wonders  but  now  it  is  destined  to  be 
known  in  the  business  world  because  of 
the  almost  limitless  deposits  of  high- 


Ljrade  sulphur  which  it  has  accumulated 
in  the  ])rocess  of  n^cs. 

Seen  from  the  shores  of  North  Island, 
New  Zealand,  twenty-seven  miles  away, 
and  from  far  out  to  .sea,  this  island  ap- 
pears to  be  enveloped  in  a  pretty  cloud 
which  the  wind  sways  to 
and  fro  in  its 
vasjaries. 


•■THIS  CLOUD  IS  STE.AM   FROM  HOT  SPRINGS  WHICH   BOIL 
Wtiite  Island,  near  New  Zealand,  is  yielding  approxi 
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This  cloud  is  steam  from  hot  springs 
which  boil  around  the  edge  of  a  lake 
within  the  crater.  The  whole  island 
is  perpetually  making  anrl  depositing 
sulphur  and,  in  its  curious  formations, 
hot  springs,  and  soft  ground,  it  re- 
sembles certain  parts  of  Yellowstone 
Park.  But  the  riches  in  Yellowstone 
Park  cannot  be  mined,  while  in  White 
Island  they  are  yielding  a  large  revenue 
to  the  owners. 

The  lake  in  the  center  of  the  island  is 
fringed  with  bright  yellow  deposits,  for 
hot  springs  ever  bubble  on  the  water's 
surface.  Around  the  lake's  brim  are 
steam  jet  spouts  continually  sending  forth 
sulphur.  Some  of  the 
spring  s  on 
t    h    e 


island  contain  over  ninety  per  cent  of 
pure  sulphur.  They  are  as  rich  as  the 
famous  sulphur  springs  of  Japan  which 
have  long  yielded  such  large  revenue. 

For  many  years  this  island  was  known 
to  be  valuable.  As  long  ago  as  1885  it 
was  worked  on  a  small  scale  and  some 
sulphur  was  exported.  But  it  remained 
for  present-day  enterprise  to  attempt 
what  is  justly  called  one  of  the  most 
unique  mining  enterprises  ever  under- 
taken. 

Having  been  the  scene  of  volcanic  ac- 
tivity for  ages,  White  Island  has  today 
both  thermal  and  non-thermal — or  heated 
and  non-heated — areas.  There  are  many 
hundreds  of  thousands  of  tons  of  high- 
grade  rock  sulphur  in  the  non-thermal 
part  waiting  the  pick.  In  fact,  strata 
after  strata  can  be  seen  on  the  high  cliff 
which  surrounds  the  whole  island. 

In  the  thermal  part,  the  lake  which 
looks  something  like  a  warm,  green  pool, 
has  been  drained  under  the  direction  of 
the  engineer  in  charge  of  the  enter- 
prise, and  an  area  of  fifteen  acres  has 

been    recovered.      Large    deposits    of 

high-grade  ore  have  thus  been  exposed. 

More    remarkable    still,    and    as    if   to 

suggest  that  this  island  had  been  the 


.-VROUND  THE  EDGE  OF  A   LAKE  WITHIN  THE  CRATER" 
matoly  fifty  tons  of  high-Krade  sulphur  daily. 
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playground  of  Ihc  gods  of  sulphur,  the 
liot  springs  of  boiling  liquid  give  a  con- 
tinuous How  of  iiracticaliy  pure  sulphur 
wiiicii  solidifies  readily.  On  the  theory, 
suiistaiuialed  hy  scientists  and  practical 
mining  men,  that  a  large  body  of  sulplnn" 
underlies  the  whole  island — both  the 
thermal  anil  non-thermal  parts — many 
artiticial  vents  will  be  made  which  it  is 
anticipated  will  reach  the  source  of  sup- 
ply and  force  the  li(iuid  sulphur  to  the 
surface. 

l'"..\l)erts  in  the  snl])hur  industry  state 
that  such  varied  and  rich  sulphur  acctnmi- 
lations    have   never   before   been   discov- 


eied  and  ntilizeil.  True,  the  Japan  snl- 
]>hur  springs  have  yielded  from  thirty  to 
forty  tons  a  day,  but  they  arc  diminish- 
ing. The  White  Island  springs  ofTer 
molten  sulphur  so  pure  that  it  can  be 
dipped  out  with  a  bucket,  and  it  hardens 
almost  at  once  on  exposure  to  the  air. 
One  vent  furnishes  four  tons  an  hour. 

Some  of  the  output  has  already  been 
used  with  great  success  in  Ceylon  where 
sulphur  is  an  ingredient  in  an  insecticide 
for  spraying  tea  plants.  Large  amounts 
will  be  used  in  making  ammunition. 
New  Zealand  and  Australi;i  stand  ready 
to  lake  their  share. 


LAST    STAND    OF    THE    BISON 

By    L.    L,    EDWARDS 


THE  buffalo  is  to  make  a  last 
stand  at  the  new  Wichita 
Range  in  Oklahoma.  -It  will 
be  a  struggle  for  life  and  the 
perpetuation  of  a  species.  Out 
cf  a  herd  of  these  magnificent  animals 
that  once  numbered  from  one  to  two 
millions  there  are  at  present  but  two 
thousand  left,  and  the 
Government   is   making  ^_,  _  . .  _,^,  ^ 

every    effort    to    pre-  ,*:•-- 

vent  their  extinction.         ,•'   ,-  *t 

A     great     range, 
twelve 
m  i   I   e   s 
square, 
w  h  i  c  h 
has  been 
set   aside 
at  Wich- 
ita,   pro- 
V  i  d  e  s 
fine 
erazing 


THIS  AMER 
ICAN 
BISON  IS 
THE  LEADER 
OF  THE 
WICHITA  HERD 


grounds,  plenty  of  water  to  maintain  the 
herd,  and  a  j)lace  where  they  can  roam 
in  absolute  freedom  and  rear  their 
young.  It  is  thought  that  the  Wichita 
herd,  together  with  one  or  two  others 
under  government  control,  will  estab- 
lish the  American  bison  species  on  na- 
tional ranges  with  such  a  degree  of  per- 
manency that  it  will  endure  for  the 
centuries  of  the  future. 

At  the   New   York   Zoolog- 
ical   Park,    a    herd    of 
twenty-five   animals, 
a     gift     of     the 
American     Bi- 
son   Society 
to  the   Na- 
tional Gov- 
'  e  r  n  m  e  n  t , 

was  recent- 
ly crated 
a  n  d  the  n 
transported 
to  the  Wich- 
ita    Range. 
The     crating 
^—    ^_    of     the     ani- 
■t|^  ^V    ^f     mals    was    a 
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most  animated  scene.  A  long  fence 
cliute  was  constructed  in  order  to  drive 
the  animals  inside.  Tlie  crate  was  placed 
at  the  end  of  the  chute  and  the  sliding 
door  at  the  outward  end  of  the  box  was 
lifted  high  and  carefully  poised  for  a 
quick  drop.  An  animal  was  then  enticed 
into  the  chute  and  driven  on  into  a 
crate.  After  that  the  crate  was  shoved 
on  a  truck  ready  for  the  depot. 

The  almost  complete  and  very  su( 
disappearance  of  the  bison  in 
.\merica  thirty  years  ago  does 
not  seem  to  have  been  due 
simply  to  the  slaughter  of  tens 
of  thousands  of  them  by  men 
who  made  a  business  of  procur- 


"The  Crating  of  the  Animals  Wis  A 
Most  .^nim-ated  Scene" 


their  free  migration  by  the  fences  that 
line  transcontinental  railways.  A  few 
hundred  individuals  of  the  European 
bison  are  all  that  remain  at  this  day  and 
they  are  carefully  preserved  by  the  Em- 
peror of  Russia,  some  in  a  tract  of  suit- 
able country  in  Litluiania.  and  others  in 
the  Caucasus.  The      United 

States  and 


1  n  g    s  0- 
called    "buf- 
falo rugs".    The  sudden  extinction  of  the 
bison    has     resulted    partly     from     this 
slaughter  and  jiartly  from  the  breaking 
up  of  the  herds  and  the  interference  with 


Tin-,   UkL.\lloMA    l.AMK   WaRDKN   CHECKED 

Up  the  Crated  Buffaloes  as  They 
Were  Transported  to  the  Govern- 
ment Range 


have  followed  up  their  meas- 
ures for  the  preservation  of 
forests  with  the  creation  of 
animal  preserves  in  several  of 
these  forests,  in  addition  to 
setting  aside  other  special  pre- 
serves for  the  bison  and  the 
]M-ong  -  horn  antelope.  Great 
I^iritain  has  been  equally  active  in 
Africa,  and  it  is  interesting  to  ob- 
serve that  Germany  and  Austria  are 
now  taking  up  the  animal  conservation 
movement  and  forming  their  own  spe- 
cial societies.  Only  the  Latin  countries, 
such  as  h'rance  and  Italy,  seem  to  be 
behind  in  a  recognition  of  the  necessity 
for  the  jireservation  of  wild  animal 
life. 


Vdu  have  observed  that  month  by  month  'rechnical  World  A4aga- 
■zine  grows  better — contains  more  articles,  more  illustrations,  more 
striking  features.  IV e  are  sure  you  like  this  August  number  especially 
well;  we  are  equally  sure  you  will  like  the  September  magazine  still 
better.  Some  of  the  features  of  that  issue  are  outlined  on  pages  920- 
921  of  the  present  number. 


F 


■^  LIPPALO  DATIALO  set  the 
basket  of  grapes  down  at  the 
end  of  the  row,  and  looked  up 
at  the  little  home  on  the  side  of 
the  hill  where  his  wife  was 
singing  as  she  moved  about  her  morning 
work.  Several  children  were  playing 
around  the  trees  that  shaded  the  lawn  ; 
their  laughter  and  song  floated  down  to 
the  vineyard,  the  heartiness  of  it  all 
telling  of  happy,  carefree  lives  and  clean 
bodies.  What  a  contrast  to  the  life  of 
the  average  Italian  child  in  the  cities ! 

"I  came  from  northern  Italy,"  said  the 
father,  as  he  picked  up  an  empty  grape 
basket,  "and  helped  build  a  railroad  in 
Nebraska.  Then  I  work  in  a  packing 
house  in  Chicago,  but  it  all  hard  work, 
little  money,  Rosa  she  get  sick  and  one 

&94 


child  he  die.  Then  I  heard  of  Tonti- 
town,  where  wife  she  could  get  strong, 
where  children  could  be  heaUhy.  We 
come,  we  have  just  twenty-four  dollars 
when  we  get  here.  That  was  eight  years 
ago.  Today  we  have  si-xty  acres  all  paid 
for  and  we  have  some  money  in  the 
bank.  Would  we  go  back  to  Chicago? 
No,  no,  never." 

Such  was  the  simple  history  of  Flip- 
palo  and  his  family  in  their  American 
travels  which  led  them  to  Tontitown, 
where  Italians  have  a  chance  to  lead 
happy,  normal  lives  and  to  do  work 
which  gives  them  a  chance  to  get  a  home 
and  pay  for  it.  For  at  this  little  town  in 
northwestern  Arkansas,  the  real  solu- 
tion of  the  problem  of  the  immigration 
of  the  people  from  southern  Europe  iiito 
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the  United  States  has  been  worked  out. 
Italians  are  not  so  well  adapted  to 
American  farming  as  the  people  from 
northern  Europe,  and  as  a  rule  they  go 
into  low-paid  work  in  the  cities.  Here 
the_v  usually  live  under  conditions  such 
tliat  strong  families  cannot  be  raised, 
and  hence  the  Italian  American  tends  to 
deteriorate.  Many  have  lived  on  farms 
in  Italy,  and  the  crowded  conditions  in 
American  cities  are  hard  for  them  to 
endure.  There  is  a  place,  and  a  good 
one,  where  Italians  may  farm  in  Amer- 
ica, and  where  they  may  use  the  knowl- 
edge they  got  in  the  home  land. 

There  are  more  than  eight  hundred 
Italians  living  in  the  prosperous  Tonti- 
town  community.  They  own  about  five 
thousand  acres  of  land,  the  average  hold- 
ing to  the  family  being  a  little  more  than 
forty  acres.  The  principal  products  are 
wine  and  chees£,  which,  sold  to  the  ex- 
clusive trade  among  the  better  class  of 
hotels  and  clubs  in  Chicago,  New  York, 
and  other  cities,  are  considered  equal  to 


any  of  the  imported  brands — indeed, 
they  are  the  same  thing. 

Much  of  the  success  of  the  colony  has 
been  due  to  the  leadership  of  Father  P. 
Bandini,  a  Catholic  priest,  who  is  its  spir- 
itual adviser  and  general  manager.  It  has 
been  his  business  foresight  that  has  de- 
veloped the  special  market  for  the  prod- 
ucts and  introduced  the  perfect  market- 
ing co-operative  system — everything  is 
bought  and  sold  in  common.  A  com- 
munity store  is  maintained ;  all  waste 
fruit  is  worked  up  in  co-operative  dryers. 

The  colony  was  founded  at  its  present 
location,  in  1898,  by  a  few  Italians  who 
believed  in  country  life.  The  people 
were  badly  in  debt  at  the  start,  and  it 
took  several  years  to  get  the  vineyards 
established  to  produce  the  wine,  and  the 
herds  founded  to  give  the  milk  for  the 
cheese.  The  men  frequently  had  to  leave 
and  work  for  a  while  in  the  coal  mines 
of  the  Indian  Territory,  in  order  to  get 
money  for  food  to  keep  their  families 
alive.    Crops  were  not  good  at  first,  and 


^^■i' 


IN  THE  WIND  BLOWN  ORCHARDS  OF  TONTITOWN  THE  PEOPLE  .ARE  FAR  REMOVED  FROM 
THE  SOU.NLOR  OF  THE  TENEMENTS 


Scenes  of 

This  Type 

Are  All  Too 

Common  in 

THE   ilTTLE 

Italys  of  Our 
Large  Cities 


it  was  only  the  genius  of  tlie  leader  that 
kept  the  people  together  through  the 
dark  years  of  the  start,  while  the  farms 
were  being  developed  and  the  markets 
estabhshed.  The  selling  now  is  easy : 
the  people  are  free  from  debt ;  their 
homes  are  well-furnished ;  and  it  is  a 
contented  group  of  people. 

In  speaking  of  the  colony,  Father 
Bandini  said:  "There  is  a  great  de- 
mand in  this  country  for  many  of  the 
products  from  the  farms  of  Italy — the 
large  importations  of  wine,  cheese,  and 
similar  products  bear  witness  to  this — 
and  this  market  could  be  exjianded 
greatly.     Many  of  the  Italians  who  come 


Cooperative  Fruit  Evapo 
tontitown 


to  this  country  are  well  fitted  U> 
take  up  tiie  production  of  these 
specialties  :  and  it  would  be  im- 
mensely better  for  society  if  they 
did,  instead  of  digging  ditches,  or 
workino-  in  packing  houses.  It 
would  be  better  if  more  Italians 
were  raising  fruit ;  they  have  made  a 
success  of  selling  it  on  the  stands  in  the 
cities  and  they  can  do  just  as  well  in 
raising  it,  as  the  people  of  Tontitown 
have  shown. 

"We  are  taking  new  members  into  the 
community  here  slowly,  for  we  must  first 
be  certain  they  are  upright  and  will  work 
well.  We  have  no  place  for  people  who 
will  not  work.  We  cannot  make  this 
colony  large  enough  to  include  great 
numbers  of  Italians,  but  we  have  paved 
the  way  for  similar  colonics  in  the  fruit- 
growing sections  of  the  country,  which  I 
hope  will  soon  be  established. 

"Our   colony    is   the    outgrowth    of   a 

plan      originated      by      Austin 

Coburn,  a 


a% 
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wealthy  man  of  New  York  City,  who 
estabHshed  a  settlement  in  the  eastern 
part  of  Arkansas  in  1895.  The  sur- 
roundings were  unhealthful,  however, 
and  many  of  the  colonists  died.  Austin 
Coburn  also  died,  and  when  I  came  to 
the  colony  in  1898  there  was  little  prop- 
erty and  no  confidence  as  to  the  outcome 
among  the  people.  We  moved  soon  after 
to  where  we  are  now  and  started 
with  almost  no  money  or  out 
side  help.  What  we  now 
have  we  have  earned." 

In  addition  to  the  grape 
growing  and  cheese  mak- 
ing,   other    products    are 
hantlled  to  a  considerable 
e.xtent.     There   is   a   large 
strawberry      acreage,      aiK 
there  are  many  orchards  of 
apples    and    peaches.      Some 
field    crops    also    are    grown. 
The     products    that     have 
brought  -  the     Italians 
the     greatest     suc- 
cess, however,  are 
those  the  making 
of    w  h  i  c  h    they 
learned    so    well    in 
sutmy  Italy. 

Every  effort  has  been 
made  by  this  colony  to 
fit  into  American  life 
and  to  become  a  part 
of  the  people  of  that 
section.  The  English  language  is  taught 
in  the  schools  and  it  is  talked  largely  by 
the  people.  An  academy  has  been  estab- 
lished and  a  large  church  has  been  built 
— the  people  are  deeply  religious.  In 
their  determination  to  become  good  citi- 
zens and  to  learn  American  ways,  these 


immigrants  are  merely  following  the 
advice  of  the  Italian  ambassador  to  the 
United  States.  He  made  the  community 
a  visit,  and  in  the  course  of  a  .speech  to 
the  people  said : 

"If  you  come  to  America  to  make  your 

home  here,  be  Americans,  live  Americans 

and  you  will  be  honored  and  respected 

by   the   American    people.      Don't   come 

here  and   live  Italians,  but   sever 

your  allegiance  to  your  native 

country,    and    cast    your    lot 

here." 

The  most  important  thing 
about  the  colony  is  the  so- 
lution it  offers  for  the  com- 
plex social  problems  of  the 
cities  which  are  being  in- 
creased every  day  by  the 
immigration  of  the  people 
from  southern  E  u  - 
rope. 
These  immigrants,  for 
the  most  part,  come  to 
us  with  an  inti- 
mate knowledge 
of  the  agriculture 
of  the  home  land. 
They  know  how  to 
raise  the  products  that 
we  are  importing  and 
should  contribute  much 
to  the  development  of 
our  farming.  The  con- 
ditions which  they  meet, 
them  into  the  cities,  and 
is  given  for  the  use  of 
the  knowledge  which  we  are  in  need  of. 
It  is  in  colonies  such  as  the  one  at  Ton- 
titown  that  we  are  to  look  for  the  amelio- 
ration of  a  state  of  affairs  that  makes  of 
immigration  an  unusual  problem. 


Fathkr  p.  Bandini 
"His  business  foresicht  has  dovoloped  the 
special  market  for  the  products  and  intro- 
duced the  perfect  marketiUR  co-operative 
system." 


however,  force 
no  opportunity 


Technical  If  arid  jMiig(J%!>ie  is  noted  for  printing;  from  time  to  time, 
m  addition  to  its  regular  articles  of  achievement,  terse  personality 
sketches  that  give  the  reader  in  the  space  of  a  single  page  an  insight 
into  the  character  and  ivork  of  some  man  who  is  helping  the  world  to 
advance.  The  September  magazine  will  contain  several  unusually 
striking  personality  sketches  of  this  sort. 


THE  UNVhlLlNG  UK  THE  MA/NE  MONUMENT 


"A  Massive  Shaft 
OF  Tennesske 
Marble" 


"REMEMBER  THE  MAINE" 

^^N  last  Decoration  Day,  amid  fitting 
^^  ceremonies,  there  was  dedicated  at 
Central  Park,  New  York,  a  memorial 
which  perpetuates  in  strife  an  event  born 
in  strife. 

The  monument  to  the  men  who  lost 
their  lives  on  the  Maine  was  erected  by 
popular  subscription  at  a  cost  of  one 
hundred  and  eighty-two  thousand  dol- 
lars. It  consists  of  a  massive  shaft  of 
Tennessee  marble,  forty  feet  tall,  capped 
by  a  gilded 
bronze  figure  of 
Coin  m  b  i  a,  and 
surrounded  at  the 
base  by  groups 
of  symbolical 
statuary. 

Criticism  of  the 
artistic  qualities 
of  the  monument 
has  been  very  bit- 
ter. It  is  claimed 
that  the  color  of 
the  pink  marble 
is  too  gaudy  ;  that 
the  figure  at  the 
top,  because  badly 
placed,  is  dwarfed 
by  those  at  the 
base.  An  alter- 
ation seems  likely. 


SHIPPING  LIVE  FISH  IN  ICE 

'T'HE  use   of   refrigerator   cars   in   the 
•*•    transportation  of  live  fish  is  a  new 
angle  of  railroading.     Carrying  them  ii' 
water  having  been   found  too  e.x])ensivt 
a  process  to  be  i^ractical,  two  Frenchmen 
conceived  the  idea  of   freezing  the   fish 
in    blocks    of    ice    and    conveying 
them    in    refrigerator    cars    kept 
near  the  freezing  point. 
In  subjecting  the  fish  to  freez- 
ing, they  are  put  into  a  large 
tank  filled  wit';  water.     This 
tank    is   then    placed    in    a 
closed  space  where  oxy- 
gen is  introduced  under 
pressure  and  the  water 
])artially      drawn      off. 
Respiration  is  therefore 
not   interfered 
with.    Freezing  is 
tlien    eflfected    by 
plunging  the  ves- 
sel into  a  refrig- 
erating   tank. 
After    this    the 
block  of  ice  is  en- 
closed  in  a  heat- 
[irotecting    jacket 
and  is  ready     for 
shipment.      LIpon 
arrival,     the     fish 
are  thawed  out. 


CHICAGO  BRIDEWELL'S  STONE 

IJUARRY 

LIKE  THE  TOWER 
BABEL 

V/^EAR  after  year  the  prisoners  in 
^     Chicago's      "Bridewell"      have 
heen  digging  a  yawning  pit  in  the 
jail  yard.    Generations  of  prisoners  after 
them    will    be    put    at    the    same    work. 
\\'hen   the   task   will  end  and   what   the 
diggers     eventually     will     discover     are 
fascinating    speculations.     The    terraced 
sides    of    the    great    quarry    suggest    to 
some  spectators  the  terraced  walls  which 
old-fashioned  Bible-commentaries  showed 
as  illustrations  of  the  way  the  Tower  of 
Babel   looked.     Peering  down   over  the 
edge    of    the    pit — already 
one    hundred    and 
twenty-five 
feet 
deep. 


FARMING  IN  DAHLIAS 

"yHERE  is  in  East  Bridgewater, 
■*■  Massachusetts,  a  farm  consisting 
of  acres  upon  acres  devoted  exclusively 
to  the  raising  of  dahlias.  A  striking 
illustration  of  the  popularity  of  the 
dahlia  is  the  fact  that  shipments  of 
Inilbs  have  been  made  from  this  farm 
to  India,  China,  and  Japan.  The  entire 
stock  of  magnificent  dahlias  growing  in 
the  Boston  Public  Garden  is  from  the 
East  Bridgewater  farm. 

It   is   thought   that   the 
secret  of  the 
world  -  wide    de- 
nianil    for 
t    h    e 


and 


of  five  hun- 
dred     men      ev 
cutting    it    deeper 
— the    visitor    thinks 
of  the  diverse  tongues. 

•ACRES  UPON  ACRES  DEVOTED  EXCL 


dahlia 

ies    in    its 

hardiness,  its 

long  life,   and   its 

need  for  little  care. 

USIVEI.V  TO  THE  RAISING  OF  DAHLIAS" 
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FISHING  IN  KOREA 

I  AZINESS  is  supposed  in  l>c  ihc  cmn- 
■— '  inmi  nttriliutc  of  all  anglers,  and  the 
Korean  ani^lcr  certainly  looks  the  ])art. 
ivafts  arc  constructed  by  him  for  summer 
fishing-  and  anchored  permanently  in  the 
stream  a  few  yards  from  shore.  The 
fisherman  cither  swims  out  to  this  or 
reaches  it  by  boat. 

In  the  winter,  holes  are  cut  in  the 

ice  in  the  same  manner  that  is 

followed  in  many  parts  of 


to  obtain  a  food  [irodnct  suitable  for  ani- 
mals, and  considerations  of  economy  thus 
made  jjossible  render  it  worthy  of  atlen- 
lion. 

The  city  res^ulations  of  Charlottenlnirj^, 
where  the  e.\]x'riment  has  been  con- 
ducted, require  that  food  remnants  be 
Ucjit  apart  from  other  household  waste. 
They  are  collected  cacJi  day  and  taken 
to  a  special  plant  where  they  are  con- 
verted into  this  food  ])roduct.  The 
process  consists  of  extracting- 
all   non-nutritious   matter, 


Inthf.  Winter  "« 

THE    Fish     Are 
Speared   Through 
Holes    in  the   Ice   by 
Means   of  Trident-Shapep 
Instrumf.nts 


this    c  o  u  n  t  r 
Instead  of 
standing  up 
in    the    in- 
cl  e ni  e n t 
weather, 
the    fish- 
ers   seat 
the   m- 
selves 


upon 
benches, 
remove 

their  shoes,  and  proceed  to  make  them- 
selves very  comfortable. 

Hooks,  lines,  and  bait  have  no  place 
here.  Instead,  they  employ  two  instru- 
ments, shaped  somewhat  like  large  forks, 
or  tridents,  with  which  the  patient  fisher- 
men dexterously  spear  their  victims. 

■t 

GERMANS   UTILIZE    GARBAGE 

IN  (iermany  a  somewhat  novel  method 
■*■  of  utilizing  garbage  is  now  practiced. 
It  consists  of  so  treating  the  refuse  as 


The  Korean  Does  His  Summer  Fishing  from  a  Raft 


grind- 
ing, press- 
ing,    and     drying 
the  edible  material 
until  it  takes  the 
form   of  meal. 
It    is    used 
either  in  its 
original 
state    or 
ni  i  .X  e  d 
with    mo- 
lasses, 
and    is 
known  as 
"bread 
meal ". 
The    sub- 
stance   is 
fairly  nutritive,  but,  owing  to  the  large 
quantity  of  bones  contained  in  the  waste 
material,  is  very  rich  in  ash. 

The  meal  has  recently  been  used  in  a 
feeding  test  upon  seventy-six  milch  cows, 
divided  into  three  lots.  The  test  lasted 
for  over  three  months.  Results  were 
encouraging,  and  seemed  to  indicate  the 
advisability  of  using  the  meal  without 
mixing.  It  has  been  estimated  that,  if 
the  method  were  to  be  generally  followed 
in  large  German  cities,  the  resulting 
product  would  have  a  yearly  value  of 
over  two  million  dollars. 


HOUSE  ON  A  HILLSIDE 

'T'lIIS  residence  at  Santa  Monica,  Cali- 
•*■  fornia,  was  built  on  and  "around" 
the  side  of  a  bluff.  It  presents  an  in- 
terestingf  solution  to  the  problem  of  build- 
ing a  house  that  shall  overcome  the  dif- 
ficulties presented  by  a  hillside  site — a 
problem  that  freciuently  arises  through 
the  necessity  of  cutting  gashes  in  hills, 
while  laying  out  streets,  in  order  to  over- 
come steep  grades.  The  architect  must 
plan  to  modify  the  sheer  and  unattractive 
blulf,  at  the  same  time  preventing  the 
house  from  seeming  to  tower  in  an  un- 


gainly manner. 

The  style  of  architecture  is 
an  interesting  blending  of  the 
California  mission  and  the 
Italian  villa,  the  e.xterior  being 
reinforced  concrete  plaster, 
thoroughly  waterproofed.  The 
bluff  on  which  the  house 
stands  is  about  eighteen  feet 
high,  and  the  approach  to  the  house  is 
through  a  sort  of  pergola,  which  serves 
as  a  retaining  wall  and  is  so  designed  as 
to  lessen  in  appearance  the  actual  height 
<if  the  building. 

In  the  rear  of  the  house,  and  accessible 
from  the  street  through  a  pergolaed 
driveway,  is  the  garage,  the  style  of 
architecture  of  which  is  also  in  keeping 
with  the  residence.  The  roof  of  the 
garage  has  been  converted  into  a  small 
roof  garden  on  a  level  with  the  garden 


"The   Style    of    Ar- 
chitecture Is  AN  In- 
teresting   Blending 
OF  the   Cali- 
fornia    M  1  s 
sion  and  thf, 
Italian  Villa' 


proper,   a  clever  and   effective   arrange- 
ment. 

The  natural  color  of  the  concrete  is 
cream,  while  the  roof,  which  is  of  tile,  is 
red,  a  combination  that,  with  the  liberal 
use  of  floral  work,  produces  a  very  strik- 
ing color  scheme. 


I'HK  Pergola  Serves  as  an  En- 
trance   TO    THE 
House  and  .Also 
Leads  to  the 
_^__       Garage 

■^1 


» — e"f 

«  - 


iiri^ii 


BRINGING  THE  METER  TO 
LIGHT 

IN  Renovo,  Pennsylvania,  the  household- 
^  ers  obviate  the  monthly  invasion  of 
the  "meter  man"  by  placing  that  mys- 
terious instrument  on  the  back  porch. 
This  arrangement  is  advantageous  to  the 
meter  reader,  for  it  saves  him  time.  It 
also  enables  the  consumer  to  become 
familiar  with  his  meter  and,  by  his  keep- 
ing in  touch  with  the  amount  of  light  he 
is  using,  the  number  of  complaints  that 
the  monthly  bills  always  arouse  is  les- 
sened, pleasanter  business  re- 
lations thus  being  estab- 
islied. 


M:M^^^^MM^;2&^ 
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LEARNING    TO    FLY    ON    THE    GROUND 

By 
ROBERT    G.    SKERRETT 


Pl-.RMArS  you  think  that  tlie 
si-crets  of  mechanical  flight  can 
best  be  learned  b}-  going  aloft, 
or  by  stumbling  in  the  very 
attempt  to  get  up  into  the  air? 
True,  this  was  the  way  the  pioneers  of 
this  new  art  blazed  the  path  of  their 
competition  with  the  birds,  but  for  that 
very  reason  they  have  added  a  grewsome 
quota  to  the  graveyard. 

Over  in  Europe  the  scientists  have 
shown  us  lately  that  most  of  the  vital 
data  essential  to  aerial  navigation  can  be 
obtained  without  risking  life  and  limb : 
and,  what  is  more,  they  have  proved  that 
the  laws  governing  mechanical  flight  can 
be  discovered  and  their  applications 
made  clear  without  any  bodily  *  risk. 
This  is  certainly  a  long  stride  ahead  of 
American  procedure.  Let  us  remember 
that  the  brilliant  work  of  Professor 
Langley  laid  the  foundation  for  the 
present-day  heavier-than-air  flying  ma- 
chine. In  the  day  of  his  achievement  we 
led  the  world,  but  where  are  we  now? 

If  it  were  not  for  the  fact  that  recently 
at  San  Diego,  California,  Elmer  A. 
Sperry  exhibited  in  practical  trials  his  re- 
markable device  for  preventing  airships 
from  upsetting,  we  might  think  that 
American  aviation-  scientists  were  nap- 
ping. In  spite  of  Sperry's  success,  how- 
ever, we  are  in  need  of  laboratories  to 
test  out       ^aa^^^^  theories  of  safe 

flight. 
li 


i'utnre  uses  of  the  aeroplane  for  other 
than  military  pur])oses,  must  of  necessity 
hinge  upon  the  realization  of  greater 
stability,  or  security,  of  flight.  This  is 
the  ])roblem  which  beyond  a  doubt  must 
be  solved.  Make  sure  of  an  aircraft 
being  as  little  likely  to  ujxset  as  a  bird 
on  the  wing  and  the  possibilities  of  the 
art  become  substantially  boundless  in 
their  practical  applications.  And  so  the 
technicists  of  Europe  have  been  working 
steadily  toward  this  goal  by  the  aid  of 
facilities  which  we  entirely  lack  today. 
They  have  at  their  disposition  what  are 
known  as  aerodynamic  laboratories. 

The  French  have  plants  of  this  sort 
at  Paris,  Calais,  St.  Cyr,  and  Auteuil ; 
the  Germans  have  kindred  establishments 
at  Gottingen  and  Charlottenburg;  the 
Italians  have  a  laboratory  at  Rome ;  the 
English  have  their  experimental  station 
at  Bushy  Head ;  and  the  Russians  have  a 
well-equipped  place  of  research  at  Kout- 
chino. 

Speaking  of  our  deficiencies,  one  able 
critic  says :  "The  intuitive,  hasty,  and 
crude  methods  of  the  picneers  in  avia- 
tion, which  are  still  common  in  this 
country,  can  not  succeed  in  competition 
with  the  accurate  and  systematic  methods 
of  the  scientific  engineer ;  and  it  is 
already  apparent  that  through  lack  of 
preparation  for  the  work  of  scientific 
engineers,  that  is,  through  delay  in 
establishing  an  aerodynamic  laboratory, 
a  waste  of  time  and  money,  a  decline  of 
prestige,  and  a  sacrifice 
of  life  have 
result- 
ed." 


THE  NE.W  CURTI5S  MILITARY  AEROPLANE  WITH  FOLDING  WINGS 


Testing  a  Miniature  Hydroaeroplane  in  the  Model 
Experimental  Basin  at  Washington 


To  Monsieur  Gustave  Eiffel  credit  is 
due  for  having  made  a  long  stride  for- 
ward in  devising  wing-forms  and  an 
arrangement  of  them  which  will  give  an 
aeroplane  a  greatly  increased  measure  of 
inherent  steadiness.  His  work  is  fairly 
typical  of  the  way  in  which  researches 
are  being  carried  on  in  foreign  labora- 
tories. Of  course,  there  is  a  great  deal 
that  is  done  in  these  research  establish- 
ments which  is  kept  secret,  and  that  is 
another  reason  why  we  should  not  be  so 
dependent  upon  alien  sources  of  infor- 
mation. 

By  what  is  known  as  the  "law  of  com- 
parison", a  scientist,  by  watching  the 
actions  of  a  small  model  can  adapt  the 
principles  so  discovered  to  operating  a 
big  reproduction.  To  investigators  fa- 
miliar with  work  of  this  sort  it  is  com- 
mon knowledge  that  miniature  forms  are 
in  every  action  substantially  identical 
with  the  big  bodies  of  similar  modeling, 
or  construction.  Where  training  is  espe- 
cially needful,  is  in  taking  the  minute 
measurements  of  the  performances  of 
models  and  giving  them  proper  values  in 


M.  Gustave  Eiffel  in  His  Aerodynamic  Labora- 
tory IN  Paris 
He  has  added  much  to  existing  information  on  the  stabil 
ity  of  aeroplanes  and  proper  wins  shapes. 

the  building  of  full-sized  objects.     This, 
however,  can  be  done. 

In  the  case  of  M.  Gustave  Eiffel,  an 
experimental  plant  was  established  at  the 
base  of  the  tower  in  Paris,  which  bears 
his  name.  The  air  tunnel  of  the  appa- 
ratus pours  forth  an  air  current  which 

'm 
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can  I)e  regulated  to  a  iiiecty.  A  Ikhkv- 
eoiiiI)-liI<c  a])erlure  is  in  the  tunnel  for 
the  purpose  of  steadyint;-  the  air  eurrenl 
so  that  it  may  issue  in  parallel  lines,  free 
from  eddies.  An  electrically  -  driven 
blower  su]>plies  the  draft. 

In  front  of  the  tunnel's  mouth  is  sus- 
jiended  a  model  plane,  or  sujiportinf;' 
surface,  for  a  tlyinsjf  machine.  The  angle 
of  surface  ]>resented  to  the  force  of  tlie 
current  can  he 
varied  for  obser- 
vation as  desired. 

A  lever  con- 
nects with  a  deli- 
cately adjusted 
balance,  or  scales, 
and  an  electrical 
mechanism  re- 
cords the  diflfer- 
ent  pressures 
against  the  face 
of  the  small 
model,  thus  showing  its  tendency  to  lift. 

M.  Eiffel's  primary  aim  was  to  find 
out  what  the  form  of  the  wing,  quite 
apart  from  its  size,  had  to  do  with  its 
supporting  power  ;  and  after  an  extensive 
series  of  tests  he  discovered  the  most 
desirable  shape  for  the  purpose.  This 
was  one  important  victory. 

But  the  shape  of  a  single  supporting 
plane  was  not  the  answer  to  the  whole 
question  his  scientific  mind  was  asking. 
By  persevering,  M.  Eiffel  learned  in  his 
laboratory  that  two  wings,  arranged  in 
tandem,  working  in  opposition  to  each 
other  would,  by  this  measure  of  mutual 
opposition,  make  a  steadier  flyer.  The 
effect  was  like  the  supporting  and  bal- 


MAki;.--HIFT    .\kKOI>S  NAMII     1    \]'.<'\-  \  ]  ■  >v  \    ■ 'i      Amikii    \N 
.^IKMAN 

"To  investigators  familiar  with  work   of   (liis  sort  it  is 
coniinon    knowledge  tllat   niiniatiirn  forms  are  in   every 
action  substantially  identical  witli  the  biy  bodies  of  sinii 
lar  inodeliiii,'  " 


;incing  action  of  two  objects  leaning 
against  one  another  and  at  the  same  time 
luikling  sus])endeil  a  third.  In  this  case, 
the  third  object  represented  the  ma- 
chinery, the  associate  mechanisms,  and 
the  weight  of  the  pilot,  considered  as  a 
single  mass. 

The    ]'"rench    Government    has    recog- 
nized the  work  of  this  foremost  engineer 
by  adopting  this  system  for  its  military 
aeroplanes. 

Not  only  did 
M.  Eiffel  discover 
these  helpful 
secrets  without 
jcoimrdizing  a 
single  life,  but  he 
made  some  other 
startling  finds  re- 
garding the  ac- 
tion of  the  air 
against  the  sur- 
faces of  a  flying 
machine.  lie  proved,  contrary  to  ex- 
isting belief,  that  the  pressure  on  the 
back  of  the  plane  was  actually  greater 
than  that  on  the  exposed  or  commonly 
called  sujiporting  face.  Therefore,  it 
would  seem  that  an  aeroplane  is  car- 
ried aloft  more  by  a  sort  of  suction 
than  by  the  force  of  the  wind 
against  the  frontal  surface  of  the  wings. 
This  apparent  effect  is  brought  about  by 
the  reaction  of  the  disturbed  air,  and 
here,  again,  we  see  how  much  w-e  have 
to  learn  about  the  laws  of  the  atmos- 
phere in  which  birds  fly  instinctively. 
We  must  have  this  knowledge  to  reduce 
the  art  of  mechanical  flight  and  its  de- 
velopment to  the  dignity  of  a  science. 


MASSAGING  — NEW     VOCATION 
FOR    THE    BLIND 

By    W.    B.    BULLOCK 


THE  public  schools  of  the  city 
of  Milwaukee  offer,  in  the 
training  of  sightless  young 
women  as  scientific  masseuses, 
the  most  unique  phase  of 
vocational  education  in  America.  Mil- 
waukee schools  are  the  first  ones  in 
the  country  to  take  up  this  line  nf  prac- 


tical work,  and  the  results  are  being 
watched  with  interest  by  educators  all 
over  the  country,  but  especially  in  the 
East.  In  a  little  over  two  years,  since  the 
work  was  started  solely  as  an  experiment, 
three  young  women  have  received  their 
diplomas  and  established  themselves  in 
business. 
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The  idea  originated  with  Sara  Van 
VVakl  of  Kenosha,  who  has  the  distinc- 
tion of  being  the  first  blind  masseuse  in 
the  State  of  Wisconsin,  as  well  as  the 
first  graduate  from  the  Milwaukee 
Training  School  of  Massage.  After 
graduating  from  the  State  School  for 
die  Blind  at  Janesville,  Miss  Van  Wald 
entered  a  Milwaukee  high  school  for  the 
express  purpose  of  close  association  with 
seeing  pupils. 

She    was    proficient 
in  music,  both  vocal 
and      instrumen 
tal,     and     had 
|)lanne(l    to 
make  teach- 
i  n  g    her 


matter  with  Carrie  B.  Levy,  supervisor 
of  the  work  for  the  blind  in  the  city 
schools,  who  broached  it  to  the  members 
of  the  school  board. 

The  result  was  that  the  school  direct- 
ors voted  to  pay  for  a  course  of  train- 
ing and  placed  a  practical  masseuse,  with 
a  downtown  place  of  business,  in  charge 
of  the  work.  Miss  Van  Wald  took  the 
course  and  now  has  her  own  office  in 
Kenosha,  where 
she  works  under 
the  direction  of 
several  phy- 
sicians. The 
success  of  the 
ex]jeriment 
being     as- 


profession, 
until  she 
came  to  real- 
ize that  that 
field  was  a  crowd- 
ed one.  Blessed  with 
robust  health,  her  afilic- 
tion  having  been  caused 
by  an  accident,  she  felt 
convinced  that  she  had  a 
natural  aptitude  for  work  in  another 
line  where  she  would  have  less 
competition.  The  city  of  Kenosha  had 
no  professional  masseuse  and  the  idea 
of  a  calling  in  which  she  could  help 
others,  while  helping  herself,  appealed 
to  Miss  Van  Wald.     She  discussed  the 


Sar.a  Van  Wald 

ThL-  hrst  blind  masseuse  in  Wisconsin 

is  shown  at  work. 


sured,     the 
school  board 
voted    to   pro- 
vide   the    neces- 
sary training  for 
other  blind  girls  who 
had    the   desire   and   the 
physical  strength  to  take 
up  the  work. 

"The  sensitive  touch 
of  the  blind  fits  them  especially  for  this 
line  of  work,"  says  Miss  Van  Wald. 
"There  is  no  reason  why  scientific  mas- 
sage should  not  come  to  be  a  recognized 
calling  for  the  blind  in  this  country,  as 
it  has  beon  for  some  time  in  France  and 
long  in  Japan." 


a  c 


n  a 


THE  KAV  BEK  AND  BKONCHO  CAMP  AT  SANTA  MONICA  MAKES  USE  OF  FOUR  HUNDRED 

ACRES  OF  WILD  LAND 
The  camp  is  a  miniature  city  with  movable  store  fronts  and  siiins  which  i;ivc  a  flavor  of  the  "Wild  and  Woolly  West.' 
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IN    FILMLAND    BY    THE    PACIFIC 

By 
CHARLTON  LAWRENCE  EDHOLM 


IN  the  western  part  of  our  country, 
the  moving-picture  people  have 
things  pretty  nearly  their  own  way ; 
especially  along  the  southwestern 
coast. 
Imagine  a  whole  city  composed  of 
moving-jMCture  actors,  operators,  direct- 
ors, carpenters,  and  all  the  other  em- 
ployes required  to  make  the  fascinating 
strips  of  story-telling  film.  Such  a  mu- 
nicipality should  be  called  Filmland-by- 
the-Sea,  or  some  such  pi<:turesque  name, 
but  its  commonplace  designation  is  Uni- 
versal City,  after  the  big  company  that 
owns  the  land  and  keeps  the  citizens  on 
its  pay  roll.  It  is  the  only  one  of  its 
kind  in  the  world,  a  city  of  film-folk, 
and  it  has  a  population  of  one  thousand. 
Of  these  five  hundred  eighty-eight  are 
voters.  They  all  turned  out  at  the  first 
election  held  a  few  weeks  ago,  and  as 
this  is  in  a  woman  suffrage  State,  the 
heroines  of  the  movie-drama  were  well 
represented  on  the  ticket.  Of  the  ladies, 
six  were  elected  to  offices  ranging  from 
Chief  of  Police  (Miss  Laura  Oakley), 
to  assessor,  police  judge,  city  treasurer, 
and  "councilman".  The  candidate  for 
the  highest  place  on  the  ladies'  ticket 
lost  by  fifteen  votes,  but  her  opponent 
was  the  manager  of  the  company  so  she 
was  working  against  heavy  odds.  Miss 
Oakley,  however,  swept  the  board  with 
a  vote  of  three  hundred  and  five  against 
the  one  hundred  and  forty  secured  by 
the  mere  male  who  opposed  her. 

It  is  too  early,  of  course,  for  tlie  whole 
State  to  be  populated  and  controlled  by 
the  photoplayers,  but  things  are  drifting 
that  way.  The  railroads,  which  are  sup- 
posed to  be  a  "power"  in  California, 
have  already  taken  the  oath  of  allegiance, 
apparently,  for  trains  are  stopped  for 
the  purpose  of  recording  narrow  escapes, 
train  robberies,  rescues  of  the  rail-bound 
heroines  from  the  wheels  of  the  express 
train,  and  other  incidents  of  railroad  life. 


Barney  Oldfield  and  his  racing  car 
(and  big  cigar)  were  secured  for  one 
occasion,  and  incidentally  a  pocketful 
of  permits  authorizing  them  to  break  the 
speed  and  other  ordinances  that  would 
have  to  be  smashed  in  order  to  produce 
a  realistic  picture  of  "Rescued  from  the 
Rails." 

They  are  very  lenient  with  the  mov- 
ing-picture people  in  southern  California, 
for  the  local  authorities  realize  that  the 
exposure  of  the  motion  films  is  one  of 
the  big  industries  of  that  section. 

About  fifty  companies  are  constantly 
engaged  in  the  work,  under  the  most 
favorable  conditions  that  can  be  found 
anywhere,  regarding  light,  climate, 
scenery,  and  actors.  From  the  neighbor- 
ing desert  and  ranges  come  the  cowboys 
and  "cowgirls".  There,  too,  are  found 
the  Indians,  not  the  white  actors  made 
up  in  striking  imitation  of  the  cigar 
store  article,  but  genuine  redskins,  who 
are  not  only  splendid  "supers"  but  are 
frequently  chosen  for  leading  parts ;  in 
fact  the  manager  and  director  of  one  of 
the  leading  film  companies  in  Los  An- 
geles is  a  Winnebago  Indian,  born  on  a 
Nebraska  Reservation  and  brought  up 
with  the  tribe,  although  his  education 
was  received  at  Carlisle.  For  scenic 
effects,  almost  every  condition  desired 
can  be  found  within  a  radius  of  a  hun- 
dred miles,  or  less,  from  the  city.  The 
lure  of  the  burnt-out  sandy  wastes,  the 
grandeur  of  the  mountains,  snow-cov- 
ered in  winter  even  in  southern  Cali- 
fornia, the  sea  in  all  its  changing  aspects, 
the  crowded  streets  of  the  busy  city,  all 
these  are  within  easy  reach  of  the 
various  camps  about  Los  Angeles,  while 
in  the  Missions  and  adobe  homes  remain- 
ing from  the  early  days,  there  is  an  un- 
equaled  background  of  historic  and 
romantic  interest. 

Some  of  these  ancient  outposts  of 
Christianity,  no  longer  in  possession  of 
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llic  I'luircli,  liave  hi-i'ii  sicurcil  fur  tlic 
excliisi\o  ii>c  of  certain  eiiterprisinj;- 
motioii-piclurc  cmn|)ani(.'s.  and  a  ])lacanl 
on  llic  walls  (if  the  San  I'^ernando  Mis- 
sion warns  rival  tirins  from  iisin^;  it  in 
their  film  dramas. 

Sunu'  of  the  oiill\ini;-  districts,  such  as 
lulcndalc.  niit^ht  he  descrihed  as  moving- 
picture  colonies,  so  completely  does  the 
industry  dominate  the  life  of  the  suburh. 
At  all  hours  of  the  day  the  western  "bad 
man"  of  the  magazine  illustrations  is  in 
evidence,  armed  with  a  brace  of  "six- 
guns"  and  e(|uipped  with  sombrero, 
hairy  "chaps",  and  siuus  ol 
cruel  s]Mkes.  lie  rides  at  an 
easy  lope  and, 
likely  as  not,  is 
accompanied  by 
a  couple  of 
S  i  o  u  X 
braves  in 
war  jiaint 
and     a 


stages,  wide  oi)en  to  the  \iew  of  passers- 
bv,  only  such  screens  being  used  as  are 
re(|uired  to  shut  out  the  direct  sunlight 
from  "interiors".  These  scenes  are  often 
of  an  intimate  character,  so  that  the  pas- 
sengers on  the  street  cars  are  sometimes 
pleasantly  surprised  at  a  glimpse  of  a 
bedroom  with  the  principal  comedian 
])reparing  to  retire  for  the  night  and. 
naturally  enough  for  a  comedian,  hang- 
ing his  ])oots  carefully  over  the  gas  jets 


and    ]nitting    away 
the  water  |)itcher. 
director    sits 


his  silk   hat   ni 
M  e  a  n  w  h  ile 


IN  FILMLAND- 
In  this  troupe  of  motion-picture  actors— the  Kay  Bee  and  Broncho— there 


smart  cavalry  officer. 
One  s  i  d  e  ^  street  of  this  suburb  is 
composed  ^a  entirely  of  false  store 
fronts,  rep-  resenting     the     indus- 

tries and  commerce  of  a  border  town : 
saloons,  a  blacksmith  shop,  more  saloons, 
a  dance  hall,  another  saloon,  etc.,  a  most 
deceiving  vista  for  the  stranger,  for.  as  it 
happens,  the  neighborhood  is  a  "dry  zone". 
Here  dramas  are  staged  in  very  con- 
vincing surroundings,  although  right 
across  the  street  from  the  scene  of  the 
desperado's  last  stand,  the  ladies  of  the 
First  M.  E.  Church  are  placidly  rocking 
and  knitting  slippers  for  the  pastor 
while  the  fusillade  is  at  its  loudest.  But 
they,  of  course,  are  not  in  the  picture. 
Other  scenes  are  produced  on  outdoor 


on  a  camp  chair  beside  the  camera  and 
tells  the  actor  to  "put  a  little  more 
ginger  into  it."  The  director  invariably 
deinands  "ginger".  He  also  puts  it  into 
his  comments. 

Not  all  the  film  producers  are  so  in- 
discreet. One  firm  has  built  a  ten-foot 
wall  of  concrete  about  the  block  which 
it  owns,  and  has  fitted  up  the  interior 
with  permanent  and  .costly  buildings, 
including  the  studio  of  glass  which  is  so 
seldom  needed  in  southern  California. 
The  arrangement  of  the  inner  court  is 
such  that  several  scenes  can  be  produced 
at  once  in  various  parts  of  the  enclosure, 
and  the  buildings  are  of  the  Mission 
style,  which  lends  itself  to  picturesque 
settings.     Ponds,  fountains,  and  garden 
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nooks,  balconies  for  "Romeo  and  Juliet" 
affairs,  are  all  provided,  and  in  addition 
to  this  a  whole  wall  of  the  interior  is 
arranged  for  nonpermanent  construction, 
so  that  a  force  of  carpenters  can  erect 
a  bit  of  old  Xuremberg,  a  castle  in 
Spain,  or  anything  else  mentioned  in  the 
scenario  to  be  used  for  a  few  hours  and 
then  dismantled.  A  huge  warehouse  con- 
tains material  that  would  make  the  junk 
man's  eyes  light  up  with  covetousness : 
furniture  of  the  horsehair  decades, 
medieval   costumes    and    armor,    anticjue 


jungle  idea  prevails  in  the  stagnant, 
rush-grown  pools,  the  huts  of  palm  or 
bamboo,  most  of  them  with  but  a  single 
wall,  by  the  way,  and  the  unchecked  riot 
of  vegetation.  The  visitor  may  be  star- 
tled, but  he  should  not  be  surprised,  to 
see  little,  bright  colored  snakes  wrig- 
gling about  the  trails  under  his  feet,  but 
he  is  likely  to  gasp  when  he  comes  face 
to  face  with  a  huge  elephant  swaying 
foolishly  from  side  to  side  in  a  dusky 
grove  of  exotic  trees.  Not  that  the  ele- 
phant is  so  very  terrifying,  bvit  he  looks 
so  little  like  the  creature  of  the  sawdust 
ring  and  the  street  parade 
when  seen  thus,  that  he 
ajj^ears  unfamiliar, 
Y>  r  i  m  a  1,  majestic. 
Turning  almost  any 
wa\',   one   can    find   a 


BV  THE-SEA 

arc  Sioux  Indians,  Cossacks,  cowboys,  etc.  Thcv  number  about  two  hundred. 


I 


brasses,  vehicles  from  the  premotoring 
days :  in  fact  all  the  "props"  that  cannot 
be  rented  or  bought  readily.  Modern 
furniture  and  other  accessories  of  our 
own  period  are  used  and  returned,  and 
the  actors  are  supposed  to  supply  their 
own  wardrobe  for  dramas  of  the  day. 
but  for  historical  plays,  the  company  has 
a  large  stock  in  storage. 

The  same  company  maintains  a  ten- 
acre  tract  in  another  part  of  the  city 
which  is  stocked  with  more  wild  animals 
than  are  found  in  most  circus  menager- 
ies. Camels  by  the  drove  for  caravan 
scenes,  lions  in  dozens-  for  "big  game 
hunting",  leopards,  elephants,  practically 
a  Noah's  ,\rk  for  film  purposes.  The 
place  is  known  as   Port  Congo  and   the 


realistic  jungle  scene 
by  sini])ly  "framing  in",  that  is,  by  look- 
ing through  the  hands  in  such  a  way  that 
incongruous  details  in  the  distance,  or 
at  one  side,  are  not  seen.  One  feature 
of  the  place  that  is  rather  out  of  key 
with  the  African  note  is  the  totem  pole 
and  log  hut.  the  remaining  traces  of  the 
Indian  village  that  formerly  occupied  the 
same  enclosure. 

Other  tracts  of  much  larger  area  are 
held  for  the  exclusive  use  of  film  pro- 
ducers, notably  one  of  four  hundred 
acres  and  another  of  one  thousand  two 
hundred  acres,  both  of  which  include  a 
wide  variety  of  scenery,  canons  with 
running  water,  cliffs  for  the  licr.i  to 
drop     fnmi,     wooded     hills,     and     open 
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stretches  wlicre  bnitlo  scenes  can  l)e  pm- 
tlnced.  In  some  of  the  war  scenes  about 
a  lluHisaiul  actors  arc  enyayed,  most  of 
tliem  beini;'  "siiiJcrs",  of  course,  who  inii 
in  a  Hvely  ten  hours  a  clay  getting;  killeil 
and  rising  to  fight  again.  No  effort  is 
too  painful  to  produce  realistic  effects. 
If  a  happy  accident  results  in  a  horse 
taking  a  somersault  down  a  hill  during 
a  cavalry  charge,  so  much  the  better  for 
the  film,  even  tliough  the 
animal  m  :\  y 
have  to  b  e 
shot  and  the 
rider  temiio- 
rarily  retired 
from  action. 
.\  great  Civil 
W  a  r  series 
w  h  i  c  h  will 
have  the  ef- 
fect of  teach- 
ing history 
more  vividly 
than  an  y 
il 1 u  s t  rated 
textbook,  is 
now  being 
produced. 

Steady 
work  for  a 
t  h  o  u  s  a  n  d 
actors  is  fur- 
nished by  the 
different  com- 
panies, while 
an  equal  num- 
ber are  em- 
ployed  at 
irregular  in- 
tervals, so  it  is  estimated  that  in  the 
neighborhood  of  fifty  thousand  dollars 
a  week  is  paid  for  salaries  by  the 
Los  Angeles  studios,  or  camps,  as  they 
are  more  appropriately  called.  .\  couple 
of  million  dollars  is  said  to  be  a  con- 
servative estimate  of  the  money  invested 
in  the  film-making  business  in  that 
vicinity. 

Expense  is  not  the  first  consideration 
by  any  means  in  securing  desirable  pic- 
tures. Buildings  are  erected  and  burned, 
collisions  between  railroad  trains  are 
arranged,  and  the  services  of  the  police 
and  fire  departments  are  secured  by 
liberal  contributions  to  the  pension  fund. 
One  of  the  common  "stunts'  is  to  send 


tlie  camci'a  and  a  few  film  actor";  to  big 
fires,  and  arrange  rescue  scents  with 
actual  biuMiing  buildings  as  ])art  of  the 
stage  setting  provided  by  a  lucky  chance. 
.\nolher  less  common  feat  is  the  repro- 
ducing of  melodramatic  bits  from  the 
world  of  the  police.  A  miscreant  recently 
attempted  to  dynamite  the  city  jail,  and 
his  capture  was  effected  by  a  cou])!e  of 
detectives    with    unusual    coolness    and 

daring.  Dur- 
ing the  time 
lliat  lie  was 
.sitting  in  tlie 
Chief's  office 
with  an  in- 
f  e  r  n  a  1  m  a- 
chine  in  his 
lap,  preparing 
to  e.xplode  it 
and  destroy 
his  own  life 
together  with 
that  of  the 
other  occu- 
pants,  the 
streets  out- 
side were 
cleared,  and  a 
hasty  removal 
of  the  pris- 
on er  took 
])lace.  A  day 
or  two  after- 
w  a  r  d  s,  the 
n  ewspapers 
reported  that 
t  h  e  w  hole 
scene  was  re- 
enacted  for 
the  benefit  of  the  moving  films  with  only 
one  character  of  the  original  dramatic 
episode  substituted.  That  was,  of  course, 
the  criminal,  who  was  a  trifle  too  tem- 
peramental to  be  entrusted  with  the  role. 
All's  fish  for  the  moving-picture  fish- 
erman's net.  The  aviation  meets,  the 
road  races,  and  other  sporting  events 
that  have  made  the  western  metropolis 
famous,  are  caught  and  recorded  for 
"fans"  on  the  opposite  coast,  or  abroad. 
It  is  a  fascinating  game.  Its  imitation 
of  real  excitement,  danger,  and  heroism, 
appeals  to  many  wdio  have  tasted  the 
genuine  salt  of  romance,  so  that  among 
the  players  are  counted  many  "gentlemen 
adventurers"  pursuing  their  quest 


A  Moving  PictureStudio  in  Mission  Style,  and  N.^tive  "Huts" 

OF  One  Wall  for  Congo  Scenes 

Till-' concrete  structure  offers  a  sulistantial  contrast  to  tlie  device  wliich 

makes  of  sham  a  realism. 


GIRL  SCOUTS  OF  GERMANY  ENGAGED  IN  THE  PRACTICE  OF  TIU  JITSU 
From  this  foreign  organization  cur  Camp  Fire  Girls  might  learn  much, 

BANISHING  DARKNESS 

IV/IAN  has  advanced  so  far  in 
'■"^  his  effort  to  banish  night 
that  in  Paris,  for  instance,  the 
artificial  iUumination  is  esti- 
mated to  be  nearly  one-ten- 
thousandth  of  the  amount  uf 
sunlight.  Tins  approaches 
the  amount  of  illumination,  of 
solar  origin,  on  the  planet 
Saturn. 

Although  we  are  now  in  the 
age  of   electricity,   the   French 
investigations    show    that    the 
incandescent  mantle,  the  acety- 
lene lamp,  and  other  inventions, 
cause  a  constant  increase  in  the 
use    of    gas    for    illumination. 
One    effect    of   the    introduction    of   the 
electric  light  has  been  to  bring  about  vast 
improvements  in  other  methods  of  pro- 
ducing light ;  and   man  needs  them  all, 
for  night  on  the  earth  will  grow  brighter 
and  brighter  as  civilization  advances. 

SHIP  FENDERS  OF   PANAMA 
CANAL 

THE  price  of  oak  and  yellow  pine  has 

risen  to  such  a  degree  that  the  United 

States  Government  feels  too  poor  to  buy 


First  Aid  io  the  Injurkd  Practice  Among  the  German  Girl 

Scouts 

The  girls  are  carrying  a  wounded  companion    on    an    improvised 

stretcher. 


it.  As  a  result,  Douglas  fir  has  been  se- 
lected as  the  material  out  of  which  the 
fenders  at  the  entrance  to  the  Panama 
Canal  will  be  built.  Owing  to  the 
ravages  of  tropical  insects  the  timbers 
will  be  treated  with  a  preservative  before 
being  installed. 

Ships  entering  the  canal  will  strike 
against  these  fending  timbers,  when  they 
careen  against  the  wall.  Springs  placed 
back  of  the  timbers  will  protect  the  con- 
crete walls  behind,  and  at  the  same  time 
by  contact  with  a  yielding  surface  save 
Ihc  ship  from  damage  to  her  plates. 

y// 
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DOOR  OF  GOLD 

'X'lllS  iKmr  nialchcs  llic  mad  invention 
*■  of  the  fairy  tales.  It  is  of  solid  i^olil 
and  is  wmtli  in  !j;ood  United  Stales 
money,  n>il  in  llie  depreeiated  cur- 
rency of  the  Orient,  two  million  dollars. 
This  truly  remarkable  inece  of  work  is 
the  creation  of  gold- 
smiths and 
is  to  be 
f  o  u  n  d  on 
the  royal 
palace  of 
the  king  of 
S  i  a  m  at 
Bangkok. 
Of  all  the 
rare  crafts- 
men of  the 
Far  East, 
the  Siam- 
e  s  e  are 
])robably  in 
the  front 
r  a  n  k  as 
creators  of 
rich,  b  i- 
zarre,  and 
wonderful 
art. 

All  this 
m  a  g  n  i  f  i- 
c  e  n  t  e  m- 
bossing 
represents 
a  very  riot 
of  tlie  im- 
agination, 
and  yet  an 
i  m  a  g  i  n  a- 
t  i  o  n  that 
seems  to 
be  gov- 
erned by 
definite 
rules,  so 
that  a  fin- 
ished composition  is  the  result.  \\  hat 
all  the  symbols  mean  must  be  a  matter 
of  conjecture  to  the  western  mind. 


This  Ornatk  Ooor  Represents  an  Outlay  of  Two  Million  Dollars 


metal  particles  so  that  they  will  stick 
on  a  fabric  but  will  not  burn  it.  The 
device  operates  as  an  atomizer  or 
artist's  airbrush,  and  is  about  the  size 
(if  the  foi'mer.  It  has  been  successfully 
nst'cl  ui)on  ])a])er,  wood,  lace,  cloth, 
celluloid,  and  e\en  explosives,  as  well 
as  upon  other  metals. 

Through  the  use  of 
this  meth- 
od of  va- 
porizing 
m  e  t  a  1  s 
some  start- 
ling effects 
in  gowns 
are  r  e  n- 
dered  pos- 
sible, and 
it  is  likely 
that  the 
first  use  of 
the  new 
device  will 
be  as  an 
aid  to  the 
dress- 
maker's 
art.  It  of- 
fers possi- 
b  i  I  i  t  i  e  s, 
however, 
for  a  wide 
field  of 
commercial 
utility 
having  al- 
ready been 
widely 
used  upon 
radiators, 
cans,  ships' 
bottoms, 
cables,  and 
m  o  V  i  n  g- 
ji  i  c  t  u  r  e 
screens. 


A 


DEVICE  TO  SPRAY  METALS 

SWISS  engineer  has  recently  per- 
fected a  machine  which  sprays  hot 


"DENATURED  BAR" 

A  T  the  Seamen's  Church  Institute  in 
**  New  York  City,  there  is  a  bar  com- 
plete in  every  appointment  except  hard 
drinks.  The  ])olished  mahogany,  shining 
glasses,  and  brass  rail  are  all  there  to 
greet  the  Jackie ;  but  the  highball,  the 
fizz,  and  the  schooner  are  missing. 


RADIUM  BANKING- 
EW  BUSINESS 


%  S  GJordan 


GRAND  JUNCTION.  Colo- 
rado, possesses  a  Radium 
Bank.  Yes,  it  is  a  real 
bank,  where  you  can  de- 
posit your  radium  and  bor- 
row money  on  it.  Depositors  do  not 
carry  their  radium  in  suitcases,  nor  is  it 
necessary  to  hire  a  dray  when  they  want 
to  make  a  deposit.  In  fact,  if  you  have 
enousifli  of  this  element  to  be  visible  to 
the  naked  eye,  any  l:)anker  will  treat  you 
with  respect  and  lend  you  money. 
Tliat  is  the  straight  business  ]iroposi- 
tion  which  is  a 
characteristic  of 
this  Radium  liank 
at  Grand  Jimc- 
tion.  There  is 
another  bank  of 
the  same  kind  in 
London. 

The    American 
Radium    Bank    is 
not  merely  a  de- 
pository.    It  does 
not  hoard  up 
priceless 
specks  of  this 
most  valuable 
mineral 
merely    for 


Radium  Emanator 

The  apparatus  can  be  built 

in  a  music  cabinet,  a  travel- 

ine  bae.  a  mantclpifcc,  or 

a  hospital  cabinet. 


the  sake  of  letting;  it  lie  idle  in  its  safes  and 
shouting  to  the  world  in  miser  fashion : 
"See  what  I've  got !"     Far  from  it ! 

Its  promoters  are  not  men  who  pile  up 
radium    for    financial   gain   only.      They 
have  at  heart  the  interests  of  humanity 
and  they  are  determined  to  advance  the 
cause  of  science,  whenever  such  advance 
is   possible.      If   you    are   a    scientist   of 
repute    and    have    in    mind    experiments 
with   radium  which,  you  think,   will  re- 
sult in  a  boon  to  humanity  in  some 
g^      certain  direction,  you  can  go  to  the 
j        "paying    teller"    of    the     Radium 
I        Bank   and    make   arrangements    to 
I  borrow    the   amount 

"  of  radium  you  need 
in  your  research 
work  in  the  same 
m  a  n  n  e  r  that  you 
would  borrow  five 
hundred  dollars  or 
one  thousand  dol- 
lars. 

Of  course,  radium 
is  not  so  plenti- 
ful that  the  in- 
s  t  i  t  u  t  i  o  n  can 
transform  itself 
into  a  chari- 
table    institu- 
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tiiiii.  J  f  il  were  as  ])lciuil"ul  as  ijuKl,  nr 
silver,  for  inslancc,  the  men  behind  I  lie 
bank  nii<;ht  feel  (lis])Osc(l  l(>  make  an 
oceasional  donation  of  it.  i'.nl  wlien  xon 
realize  that  lliis  most  r-emarkahle  of  min- 
erals is  worth  more  than  three  million 
dollars  an  ounee :  that  it  is  doled  ont  in 
quantities  of  one-millionth  part  of  an 
ounee;  and  that  a  supply  of  it  worth 
thousands  of  dollars  is  scareely  visible  to 
the  naked  eye,  you  can  understand  that 
extreme  care  must  be  taken  to  see  tliat 
it  sjoes  into  the  i)ropcr  channels. 

Therefore,  to  "withdraw"  a  speck  of 
radium  from  the  bank,  the  scientific  ex- 
perimenter must  deposit  in  the  Radium 
r.ank  some  e(|uivalent,  either  in  money 
or  in  some  other  form  of  exchange. 

Radium,  one  of  the  great  discoveries 
of  the  age,  must  be  accredited  to  a 
woman.  True,  Madame  Curie's  hus- 
band, being  a  chemist  of  repute  liimself, 
helped  some,  but  it  was  to  her  that  the 
real  honors  went.  True,  she  did  not  dis- 
cover a  mine  of  it,  but  then  you  don't 
get  it  by  the  ton.  In  fact,  scientists  de- 
clare that  if  you  dig  up  the  whf^le  of 
this  old  earth  of  ours  you  will  not  find 
many  pounds  of  it.  ^'on  can  lose  half  a 
million  dollars'  worth  of  it  in  your  vest 
j)ocket.  If  you  possess  a  troy  grain  of  it, 
you  can  establish  credit  and  get  your 
name  in  the  papers.  If  you  own  an  ounce 
of  it,  you  can  have  your  yacht,  keep  a 
camera    going,    and    have    your    name 


]irinted  in  liie  Social  Register;  for  an 
ounce  of  it,  according  to  the  latest  mar- 
ket ([notation,  is  worth  three  million  five 
hundred  tiiousand  dollars.  If  you  liave 
a  pound  of  it,  you  can  buy  a  railroad. 

I  lence  the  Radium  i!ank  and  hence  the 
kotowing  demeanor  of  the  august 
banker.  Radium's  uses  are  many. 
Though  its  mining  is  an  infant  industry 
iiere,  there  is  no  protective  tarifT  on  it, 
and  if  there  were  you  could  hide  a  few 
million  dollars'  worth  of  it  without  any 
Irntilile  and  get  by  the  customs  officer. 
'Hiere  is  nothing  like  it  in  the  world. 

The  millionaire  whose  cham]5agnc  and 
lobster  suppers  have  resulted  in  gout 
will  find  relief  b}'  treatment  with  radium. 
It  has  cured  rheumatism,  and  is  being 
found  of  extreme  value  in  the  treatment 
of  cancer,  that  dread  disease  which  has 
baffled  the  medical  profession  for  ages. 
Diseases  of  the  skin  have  yielded  to  it. 

Madame  Curie  discovered  this  remark- 
able element  in  1879,  w-hen  she  extracted 
a  bit  of  it  from  pitchlilende  that  had 
been  mined  at  St.  Joachimsthal,  Bohemia. 
The  Austrian  government  has  since  then 
mined  the  ore,  but  it  is  difficult  to  get. 
The  largest  yield  of  a  year  was  in  1902 
when  they  managed  to  get  forty-six  tons 
of  ore.     In  1911,  less  than  six  tons  were 

mined. 
Of  course, 
■  the    whole 
'  world  sat 


Patients  Taking  Radium  Treatments  in  a  Berlin 
Institution 


Then  America  was 
uranium  ores    con- 


up  and  took  notice 
and  every  part  of 
it  began  to  dig  in 
its  own  territory 
for  the  precious 
element.  Some 
was  found  at 
Cornwall,  Eng- 
land, and  some 
in  South  Australia, 
probed,  and,  in  1899, 
taining  radium  were  found  in  Colorado. 
The  discovery  was  made  by  two  French- 
men, named  Poulot  and  Verilleque,  who 
did  not  realize  the  value  of  their  find. 
They  were  prospecting  for  a  cheap  and 
common  metal  known  as  gold.  Long- 
headed American  business  men  recently 
proceeded  to  turn  their  discovery  to 
commercial  value,  and  a  fair  sup])ly  of 
radium  is  now  assured.  They  produced 
a  scale  whicli  will  weigh  one-thirty- 
millionth  of  an  ounce,  and  developed  an 
instrument  which  will  measure  one  mil- 
lionth of  one  millionth  of  an  ounce. 

Dr.  Otto  Brill  of  the  University  of 
Vienna,  while  experimenting  with  Amer- 
ican radium  in  a  research  laboratory 
just  opened  in  Pittsburgh,  discovered 
some  of  the  medical  and  therapeutical 
qualities  of  this  rare  and  wondrous  ele- 
ment. He  has  experimented  with  Ameri- 
can   radium    with    marked    success,    and 


other  physicians  have  taken  up  the  work 
seriously  and  studiously  with  splendid 
results.  One  of  the  most  recent  achieve- 
ments with  American  radium  was  the 
removal  of  a  cancer  from  the  liver  of  a 
man  nearly  seventy  years  old.  This 
operation  was  performed  in  the  Metho- 
dist Hospital,  Philadelphia.  When  he 
went  there  for  treatment  it  was  declared 
that  no  power  on  earth  could  save  him. 
On  April  1,  1913,  it  was  decided  to  apply 
the  radium  treatment  and  operate.  This 
was  done  by  Dr.  Schwartz  and  other 
physicians,  and  it  was  said,  after  the 
operation  was  performed,  that  the  pa- 
tient could  not  live  more  than  three  or 
four  days.  P)Ut  he  did.  Radium  had 
triumplied.  Curiously  enough  this  opera- 
tion, performed  on  All-Fools'  Day, 
fooled  the  doctors  and  they  were  glad 
of  it.  On  May  6th  the  patient  took  a 
ten-mile  automobile  ride.  Every  day 
thereafter  he  went  for  his  ride,  and  has 
been  gaining  in  health  and  strength  ever 
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since.       lUil    il    tnok    jusl    seven    lluinsaml 
iloUars'  worth  of  railiuni  to  etTect  tliis  cure! 

Radium  ])eiforn)s  its  services  by  means 
of  wliat  is  known  as  radioactivity  :  that  is, 
through  tlie  emanation  of  rays  without  the 
stimulus  of  light,  heat,  or  electric  vibration. 
It  gives  off  a  gaseous  emanation,  ioniz.cs 
air,  and  spontaneously  charges  itself  with 
electricity.  It  imparts  radioactivity  to 
everx'thing  around  it,  and  will  pass  throngli 
solids,  liciuids,  gases,  and  even  several 
inches  of  steel.  Wrap  a  photogra])hit  dry 
plate  in  black  ])aper  to  keep  out  all  light, 
jilace  radium,  or  a  mineral  containing  il, 
upon  the  ])ackage,  leave  it  for  three  or  four 
days,  and  tiie  radium  will  photograph  itself 
on  tlie  plate.  .\nd  despite  the  enormous 
power  of  the  radioactivity  given  off,  the 
radium  will  show  no  appreciable  loss  of 
weight. 

Tiiere  is  an  ore  known  as  carnotite 
which     abounds     in     Colorado     and     along 


Weighing  R.adium 
The  operntor   is  observing  throueh  a  telescope,  the  readiner  of  a 
scale  which  weighs  quantities  of  radium  as  small  as  .00000003  ounce 


the  border  line  of  L^tah,  and  most  of  the 
American  supply  of  radium  is  obtained 
from  this  ore.  It  is  found  in  "blanket 
veins"  extending  through  sand  rock  and 
varying  from  a  few  inches  to  several 
feet  in  thickness.  These  veins  are  gen- 
erally  in   the  beds  of  old  streams,   and 


Radium  Photogkaphv 
"Wrap  a  pliotOKraphic  drv  plate 
in  black  paper  to  keep  out  all 
light,  place  radium,  or  a  mineral 
containintr  it.  upon  the  package, 
leave  it  for  three  or  four  days, 
and  the  radium  will  photograph 
itself  on  the  plate." 


the  mining  of  it  has 
revealed  petrified  trees, 
and  the  bones  of  dino- 
saurs and  other  pre- 
historic animals. 

European  scientists 
first  noted  the  value  of 
tliis  ore  as  a  radium 
]i  r  o  d  u  c  e  r  and  pur- 
chased (|uantities  of  it 
before  Americans  discov- 
ered what  was  going  on. 
The  Federal  Government 
has  recently  taken  much 
interest  in  American  ra- 
dium deposits,  and  has  been  making  ex- 
tensive investigations. 

Certain  mineral  springs  have  been 
found  to  contain  the  precious  element. 
It  is  believed  now  that  it  is  the  presence 
of  radium  that  has  given  these  springs 
their  therapeutical  qualities.    An  English 


pro 


scientist  has  discoverei 
waters  of  Batii  are 
with  it. 

Its    power    is    so 
ous    that    bountiful 
has     restricted     the 
as  a  matter  of 
Professor 
Curie  has  de- 
clared that  a 
single    gram 
of  c  h  e  m  i  c- 
ally  pure  ra- 
d  i  u  m  w  o  u  hi 
destroy  the  life 
of    every    soul 
in  Paris,  if 
they  were  sep- 
arately exposed 
to  its  influence. 

Professor 
Becquerel  of 
Paris  discov- 
ered the  aid  of 
radium  to 
medical  science 
in  190  1.  His 
achievement  was  a 
painful  one.  He 
carried  a  tube  con- 
taining radium  in 
his  vest  pocket  and 
in  two  weeks  devel- 
oped a  severe  inflammation  which 
has  become  known  as  the  "Becquerel 
burn".  Hahnemann,  experimenting  with 
quinine,  developed  a  fever.  As  quinine 
was  his  remedy  for  this  ailment,  he 
pondered  over  the  matter,  and  evolv- 
ing the  theory  of  similia  similibiis  rur- 
anfur,  established  homeopathy.  And  so 
Becquerel,  sore  of  stomach  from  the 
effects  of  his  radium,  decided  that  if  it 
could  burn  the  human  being  it  might 
cure  him,  and  went  to  experimenting. 
Every  day,  it  seems,  some  new  and  won- 
d  e  r  f  u  1  property 
has  been  discov- 
ered in  this  mar- 
velous element. 

German  physi- 
cians have  tried  it 
on  rheumatism 
with  satisfying 
results.  The  pa- 
tient is  made  to 
inhale    minute 


Thk  P.-iTiKNT  Is  M.^DF.  TO  Inh.alk  Mini:tk 
Qu.^NTiTiES OF  THK  Emanations  from  Radium" 
Let  him  take  a  drink  of  radium  emanation  water 
and  breathe  the  radium  emanations  for  one  hour 
and  his  body  will,  for  four  hours,  emit  sufficient 
lieht  to  affect  a  photographic  plate. 


A  Ton  of  Carnotitk  Wili-  Viei.d  a  Lump  thf  Si/i- 
(iF  A  Pin  Head 


(|uantities     of     the 
emanations    from 
radiuiu.     The  same 
e.xperiment  is  now 
being    tried     in     a 
arge   American 
hospital,    and    with 
success  in  the  Ra- 
dium Research 
1  laboratory     in 
Pittsburgh,  un- 
der Dr.' Brill's 
direction. 

But  it  is  in 
the  action  of 
radium  on  can- 
cer that  it  has 
achieved  its 
g'reatest  tri- 
umph. There 
are  other  cures 
for  r  h  e  u  m  a- 
tism,  gout,  and 
skin  diseases, 
but  for  cancer 
there  seems  to 
have  been  none 
until  radiuiTi  came 
into  use,  and  even 
now  it  is  still  in  the 
experimental  stage. 
Preparations  of  an 
activity  of  five  hun- 
dred thousand  are  used,  consisting 
usually  of  from  four  to  ten  milli- 
grams of  powder  containing  one  part  of 
radium  salt  to  three  of  barium  salt. 
Deep-seated  cancers  are  given  special 
treatinent.  The  rays  are  filtered  through 
a  certain  thickness  of  lead,  thus  permit- 
ting only  the  highly  penetrating  rays  to 
enter  the  tissues.  E.xposures  are  given 
of  from  twenty-four  to  one  hundred 
twenty  hours.  It  has  been  found  that 
these  rays  produce  but  little  change  in 
the  healthy  cells,  but  that  they  attack 
the  cancer  cells 
and  destroy  them. 
Tumors  also  have 
yielded  to  the 
beneficent  rays  by 
special  treatment. 
Last  year  the 
whole  world  pro- 
duced but  a  thim- 
bleful  of  the 
precious    element. 
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Had  Heard  Enough 

"Pa,"  inqiiircil  William,  "wli.il  is  a  Inir- 
Icsquc  ?" 

"A  Inirk-squc,  sun,"  rciilicil  tin-  father,  "is  a 
takc-ofif." 

"Take  off  what?" 


"Henry,"  interrupted  the  niotlier,  wliu  had 
been  listening  to  the  conversation,  "if  you  are 
going  to  answer  that  question,  I  will  leave  the 
room." — Kcllogg's  Square  Dealer. 

Correct 

Tommy — "Pop,  what  is  discipline?" 
Tommy's  Pop — "Discipline,  niy  son,  is  some- 
thing you  can  only  learn  either  during  the  first 
year  at  school  or  the  first  year  of  married  life." 
— Providence    Tribune. 


B 


Envy 

"It  is  vulgar  to  dress  so  as  to  attract  atten- 
tion on  the  street." 

"Isn't  it!" 

"I  saw  Miss  Knobby  going  down  the  street 
yesterday  in  a  gown  which  caused  every  man 
she  passed  to  turn  and  look  at  her." 

"Sure  enough!  I  wonder  who  is  her  dress- 
maker." 

"I    asked    her,    but    she    wouldn't    tell    me. 
— Houston  Post. 


» 


The  New  Mother 

"Whkn  you  kissed  your  weeping  mother 
good-by,  and  went  out  into  the  world  to  make 
your  fortune,  I  presume  her  last  tearful  injunc- 
tion was  for  you  to  be  good?" 

"No,  make  good." — Houston  Post. 


Lucky  Meeting 

Angky  Investor— "Well,  i've  been  out  and 
seen  that  building  lot  I  bought  of  you." 

Rkal  Estate  Man— "You're  just  the  chap  I 
want  to  see.     What  docs  it  look  like?"— P"fA-. 


Logic 

Pat— "How  much  did  ye  pay  for  thim  eggs?" 

Bridget — "Fifty  cents  a  dozen,  shure." 

Pat — "We  can't  afford   to  ate   eggs  at  thot 

price— putt    tliim    in    the    cellar    till    eggs    gits 

chaiper  and  thin  we'll   ate  thim." — Pathfinder. 

Reassuring 

Old  Gotrox  (savagely )— "So  you  want  to 
marry  my  daughter,  do  you?  Do  you  thmk 
two  can  live  as  cheaply  as  one?" 

Young  Softly  (slightly  embarrassed')— "I— 
I  hardly  think  you  will  notice  any  difference, 
sir." — Puck. 
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Good  Fellow 

Father  (visiting  at  College)— "My  son, 
these  arc  better  cigars  than  I  can  afford." 

Son— "That's  all  right,  father;  take  all  you 
want ;  this  is  on  me." — Yale  Record. 
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Rude  Interruption 

On  a  certain  Soutlioni  golf  course  the  sand 
pits  are  famous  for  their  difficulty.  A  New 
York  man  played  into  one  of  the  pits,  and  then 
curst,  none  the  less  malevolently,  if  silently, 
while  he  took  six  ineffectual  strokes,  raising 
only  clouds  of  sand  and  fairly  burying  the  ball. 
Presently  he  was  aware  of  an  interested  and 
incredulous  darky  watching  him. 

"Whar  you  see  dat  snake  you's  tryin'  to  kill, 
man?"  he  demanded. — Neiu  York  Evciuu.i 
Post. 


Suicide  de  Luxe 

"What's  tliis  T  hear  about  Casey?"  asked 
McGinnis. 

"He's  been  trying  to  asphyxiate  himself." 
said  O'Reilly. 


"G'wan!     What  did  he  do?" 
"He  lit  every  gas  jet  in  the  house  and  sat 
down  and  waited." — Everybody's  Magazine. 

The  Modern  Girl 

Mother  (at  the  shore) — "Now,  you  must  be 
very  discreet  with  the  young  men  you  may 
meet  here,  Louise." 

Eldkrly  Daughtkr  (with  a  sigh) — "1  know, 
manmia  ;  they  scare  dreadfully  easy  !" — Puek. 

It's  Human 

Tell  a  man  that  there  are  270,169,325,481 
stars  and  he  will  believe  you.  But  if  a  sign 
says  Fresh  Paint,  he  has  to  make  a  persona! 
investigation. — Cincinnati  Enquirer. 


"1  SEE  a  certain  cult  announces  that  tlie  mil- 
lennium will  come  next  year." 

"I'm  not  such  an  enthusiastic  Democrat  as  all 
\hnt."—l'illsbw<ih  Post. 


Kne-w  the  Footlights 

A  LADY,  observing  that  a  stranger  in  her  pew 
had  no  hynui-liook,  politely  handed  him  one. 
"Thanks,"  said  tlie  gentleman,  with  great 
suavity ;  "I  seldom  use  a  libretto !" 

— .S"(7)(    ^ranciscn  Argonaut. 

Mutual  Profit 

Parent — "Now  what  arc  you  going  to 
charge  me  to  cure  this  boy  of  the  measles?" 

Physician — "Nothing  at  all,  my  dear  sir,  as 
it  is  an  original  case;  and  you  get  your  ten  per 
cent  commission  for  every  child  that  catches 
them  from  him." — Puck. 


Supernatural 

Mother  entered  the  room  just  in  time  to  see 
four-year-old  Verna  knock  her  older  brother 
down. 

"Verna,  how  could  you  do  such  a  thing!" 
"The  Lord  gave  me  strength,"  Verna  proudly 
replied. — Harf^er's  Magazine. 

Jt 

Reassuring 

A  WOMAN  hired  a  taxicab.  The  door  of  the 
cab  was  hardly  closed  before  the  engine  started 
with  a  jerk,  and  the  cab  began  to  race  madly 
along,  narrowly  missing  lamp-posts,  tramcars, 
policemen,  etc.  Becoming  frightened  the 
woman  rapped  on  the  window  of  the  cab  and 
said: 

"Please  be  careful.  This  is  the  first  time  I 
ever  rode  in  a  taxi." 

The  chauffeur  reassured  the  passenger  as 
follows : 

"That's  all  riglit,  ma'am.  Tins  is  the  first 
lime  I  ever  drove  one!" — St.  Louis  Mirror. 


Quick  Work 

He — "Will  you  be  my " 

She — "Oh,  George,  this  is  so  sudden  !  Give 
me  a  little  time — " 

He  (continuing) — "partner  for  the  next 
dance  ?" 

She  (continuing) — "to  catch  my  breath.  I 
haven't  recovered  from  the  last  Boston  yet." 
— California  Pelican. 


THE    NEW    ADVENTURERS 


SD^fETTOW  tlie  swaslibuckler  is 
oiitirt'Iy  of  the  past.  No  one  is 
interested  in  the  fellow  with  the 
meat  axe  who  splits  open  other 
fellows'  skulls  in  knightly  joust. 
He  began  to  lose  caste  when  Don 
Quixote  was  created  a  comic  character, 
and  he  has  been  falling  into  lesser  repute 
ever  since. 

For  a  brief  time  his  direct  descendant, 
the  bold  buccaneer  of  business,  was  (|uite 
popular.  A  man  who  could  take  eleven 
flourishing  factories  and,  by  merely  mak- 
ing a  few  mysterious  passes  over  them, 
produce  a  trust  and  a  per.sonal  profit  of 
$11,000,000,  was  for  the  time  a  hero. 
But  we  soon  discovered  that  just  as  the 
first  was,  after  all,  merely  a  sort  of 
legalized  murderer,  the  latter  was,  when 
we  looked  the  facts  exactly  in  the  face, 
merely  a  thief  on  a  large  scale.  He 
produced  nothing — he  brought  no  benefit 
to  mankind — he  had  only  discovered  a 
w^ay  to  steal  without  breaking  tlie  letter 
of  the  law. 

But  the  craving  for  adventure  and  for 
heroes  wliom  we  can  admire  still  exists. 
Some  atavistic  heritage  of  the  days  wlien 
we  dodged  the  dinosaur,  or  put  forth  in 
a  frail  dugout  across  waters  that  seemed 
limitless,  still  stirs  within  us.  Adventure  ! 
Why !  we  are  all  hungry  for  it ! 

Well,  thank  the  stars,  this  hunger  may 
be  satisfied  in  a  new  way.  ^len  once  set 
out  over  unknown  seas  in  search  of 
adventure.  Scientists  once  turned  their 
telescopes  into  the  heavens  to  solve  the 
mystery  that  men  have  everlastingly 
puzzled  over.     Now   there  arc   few   un- 
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known  seas,  and  we  search  for  the 
answer  to  the  eternal  mystery  in  the 
down  on  a  butterfly's  wing,  and  believe 
that  it  is  just  as  discoverable  there  as  in 
the  farthest  reaches  of  the  universe. 

And  so  adventure  is  just  as  possible 
today  as  at  any  time.  But  it  is  the  ad- 
venture of  the  man  who  is  not  seeking 
adventure,  but  who  is  getting  more  of 
it  as  a  sort  of  a  by-iM-oduct  in  his  life's 
work  than  the  boldest  buccaneer  who 
ever  put  a  bread  knife  between  his  teeth 
to  scare  his  victims  into  submission. 

The  adventurers  of  today  are  the  men 
who  have  found  a  new  universe  beneath 
the  lens  of  a  microscope ;  the  men  who 
have  gone  to  their  death  in  war  against 
monsters  more  terrible  t%an  the  beasts  of 
fable  but  which  can  exist  by  the  millions 
u]Kin  the  point  of  a  needle  ;  the  men  who 
have  watered  the  desert  and  drained  the 
swamp,  and  added  to  the  wealth  of  the 
nation  jierhaps  a  billion  acres  of  fertile 
ground :  the  men  who  have  shown  us 
how  to  save  the  nation  millions  of  dollars 
a  year  in  various  practical  economies ; 
the  men  who  have  shown  us  how  to  .save 
the  nation  thousands  of  lives  each  year. 

In  the  vast  jungles  of  the  upper 
Amazon  where  men  carve  'their  initials 
on  the  trunks  of  ebony  trees  and  then  die 
of  beri-beri,  or  black  fever,  some  Ameri- 
cans met  with  wonderful  adventures 
building  a  railroad.  Four  other  nations 
ventured  its  construction  and  failed,  and 
.\niericans  had  to  be  called  upon  to  put 
it  through.  The  steel  came  from  Birming- 
ham, .Alabama ;  the  ties  from  Alaska : 
the  engines  from  New  Jersey,  and  the 
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youni;'  adventurers  from  the  colleges, 
construction  camps,  and  drainage  ditches 
of  the  United  States.  Why,  you  ask,  did 
they  build  this  railroad?  Partly  because 
they  love  adventure.  Yes,  that  sounds 
foolish,  but  it  is  everlastingly  true,  and 
partly  because  the  world  needs  this  rail- 
road. But  you  want  to  read  all  about  it. 
This  is  another  article  in  September 
Technical  World  that  will  make  your 
spinal  column  tingle  with  the  thrill  of 
genuine  adventure. 

Then,  there  are  such  adventurous 
burglars  in  the  city  of  New  York  that 
people  are  taking  out  insurance  policies 
against  them  to  the  extent  of  $1,000,000. 
Although  this  is  not  in  the  least  con- 
structive adventure  I  think  it  is  suffi- 
ciently unusual  to  make  the  article  in  our 
September  issue,  which  tells  about  it, 
very  interesting. 

Did  it  ever  occur  to  you  that  the 
capitalistic  groups  who  are  trying  to 
grab  all  of  the  natural  resources  of 
our  country  are  really  worse  than  any- 
thing in  the  form  of  dragons  and 
giants  the  storyteller  ever  conjured  up 
to  give  children  a  sleepless  night? 
And  did  it  ever  occur  to  you  that  the 
man  who  sets  out  into  the  jungle 
of  big  business  to  fight  these  monsters 
is  a  mighty  courageous  little  fellow? 
For  monopoly  is  soulless  and  shows  no 
mercy  to  its  opponents,  and  the  man  with 
a  wife  and  family  and  a  decent  income 
has  learned  to  think  more  than  twice 
before  he  shies  his  castor  into  the  ring 
against  the  forces  of  big  business.  It  is 
a  big  adventure  and  a  mighty  dangerous 
one.  But  tliere  are  some  people  out 
West  wdio  are  tackling  it  and  I  think 
you  will  enjoy  reading  about  what  one 
city  on  the  Pacific  coast  has  done  to  cut 
the  electric  light  rate  from  fifteen  cents 
per  kilowatt  hour  down  to  only  four 
cents,  in  less  than  three  years.    There  are 


some  peculiar  complications  in  connec- 
tion with  this  achievement,  and  Walter 
V.  Woehlke  will  tell  the  story  in  his 
most  absorbing  manner  in  the  Septem-' 
ber  issue. 

.\nother  little  gang  of  adventurers 
have  conceived  the  magnificent  design  of 
building  a  Pacific  coast  highway,  to  run 
from  Alaska  right  down  to  the  Argen- 
tine Republic,  one  purpose  of  the  road 
to  be  for  motor  trucks  and  another  pur- 
jiose  to  benefit  the  towns  and  cities  all 
along  the  route.  This  is  another  article 
with  the  thrill  of  a  new  adventure  in  it 
that  appears  in  the  September  Ticcii- 
Nic.-\L  World. 

An  inventor  in  th-  Ea.st  has  devised  a 
control  for  railroad  trains  which  will 
well  nigh  eliminate  the  necessity  for  an 
engineer.  Trains  so  equipped  will  ac- 
tually refuse  to  collide. 

And  there  is  another  article  about  a 
blind  physician  in  the  Dunning  Hospital 
in  Cook  County,  Illinois,  who  has  devel- 
oped his  sense  of  feeling  so  wonderfully 
that  he  can  taKe  a  person's  temperature 
by  touch. 

Then  there  are  fifteen  or  twenty  other 
bold  adventurers  about  whose  modern 
struggles  with  death,  and  disease,  and 
waste,  and  crime,  and  misfortune,  and 
about  whose  eiTorts  to  make  this  world 
better  and  safer  and  more  enjoyable,  you 
may  read  in  the  September  Techxic.al 
World  M.\i;.\zixe. 

Oh,  no!  .Vdventnre  is  not  (.lead. 
Romance  is  not  dead.  They  are  not  even 
sleeping.  Adventure  is  wilder,  more 
romantic,  more  interesting,  more  inspir- 
ing, and  lastly,  what  is  of  greatest  im- 
]iortance,  it  is  more  useful  than  ever 
before. 

It  will  be  a  fine,  interesting,  useful, 
stimulating  adventure  merely  to  spend 
l.T  cents  for  the  Se])tember  issue  of 
Tf,chnic.\l  World  M.\g.\zine. 


FINDING  1-L'KL  IN  THE  DODKVAKI) 

A  nas  well  IS  till-  unusual  spcctaclr  in  tlu-  null  yard  ol  tlu-  Hdiiirstfad  Steel  Works.    Thu  discovery  of  tias  in  the  heart 

uf  Pittsburgh's  industrial  district  is  imttinu  an  end  to  lont'  distance  pipinu. 

STRIKING    GAS    FUEL    IN    THE    CELLAR 


T 


By    EDWARD    M.    THIERRY 


llliRE  are  prospects  of  tlie 
great  Pittsburgh  industrial 
district  being  even  greater. 
Gas  has  been  struck  at  the 
very  hub  of  the  throbbing 
wheels  of  blast  furnaces,  rolling '  mills, 
and  IJessemer  converters.  It  has  prac- 
tically been  found  in  the  cellars  of  the 
great  mills. 

This  unprecedented  discovery  is  the 
first  step  toward  solving  the  fuel  prob- 
lem,— a  problem  that  worries  trust  mag- 
nates as  well  as  small  householders.  A 
single  well,  drilled  in  the  yard  of  the 
Homestead  Steel  Works  of  the  Carnegie 
Steel  Company,  is  producing  one  million 
cubic  feet  of  gas  per  day.  At  the  rate 
prevailing  in  Pittsb)urgh  that  is  ecpal  to 
three  hundred  dollars'  worth  of  gas  a 
dav.  Really  it  means  a  matter  of  more 
than  one  hundred  thousand  dollars  a 
year  to  the  company. 

It  was  only  the  other  day  that  gas  was 
struck.  An  experimental  well  had  been 
drilled  on  the  outskirts  of  the  mill  yards, 
beside  the  railroad  tracks.  A  derrick 
was  erected  and  for  two  months  the 
drills  worked  away  into  the  soil.  When 
at  a  depth  of  exactly  two  thousand  and 
thirty-five  feet  under  the  Pittsburgh  coal 
seam,  the  drill  struck  what  is  known  as 
the  fifth  sand,  an  oil  and  gas  sand  that 
has  produced  bountifully  elsewhere  in 
the  Pittsburgh  district  in  years  past. 

The  striking  of  gas  and  the  favorable 
prospects  of  much  more  in  nearby  wells 
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mean  a  decided  boom  for  industry.  Mill 
workmen  around  Pittsburgh  are  talking 
of  nothing  else — at  least,  in  Homestead, 
Braddock,  Duquesne,  and  Rankin,  where 
the  direct  benefits  will  show.  The  gas 
from  the  new  well  already  has  been 
piped  into  the  Homestead  Works  and 
plans  are  being  made  to  pipe  it  to  other 
nearby  mills  of  the  United  States  Steel 
Corporation.  While  there  never  has 
been  a  real  scarcity  of  fuel,  it  has  been 
necessary  to  pipe  gas  from  the  West 
\'irginia  fields,  one  hundred  and  fifty 
miles  away.  With  an  apparently  unlim- 
ited gas  and  oil  field  dir  ctly  under  the 
very  mills  that  will  use  it,  workmen  see 
even  greater  industrial  activity  in  the 
steel  business  in  the  near  future,  with 
increased  income  for  themselves  as  well 
as  for  the  mill  owners. 

Additional  wells  are  being  sunk  on 
mill  property  and  there  is  every  prospect 
of  a  daily  supply  several  times  larger 
than  is  available  from  the  initial  well. 
Officials  of  the  Steel  Corporation  are 
watching  the  progress  of  the  work 
closely,  recognizing  the  necessity  of  in- 
creasing the  supply  of  fuel  for  their 
Pittsburgh  mills,  especially  for  the  open- 
hearth  furnaces,  which  are  being  en- 
larged. 

The  Homestead  operation  probably  will 
prove  the  forerunner  of  the  most  active 
oil-  and  gas-drilling  seasons  in  the  his- 
tory of  drilling  operations  in  western 
Pennsylvania. 


present  constructing  such  lines,  and 
power  developed  at  the  Keokuk,  Iowa, 
Dam  is  to  be  conveyed  to  St.  Louis,  Mis- 
souri, over  a  one-hundred-aud-ten-thou- 
sand-volt  transmission  line  one  hundred 
and  forty-four  miles  long. 

The  stringing  of  the  copper  cable  is, 
in  itself,  an   interest- 
ing  operation.      Pul- 
leys   are    hung    from 
the    towers    at 
points  where  the 
insulators  are  ulti- 
m  a  t  e  1  y    to    be 

Stringing  copper 

cable  on  St.   Louis 

transmission  line. 


Bringing  a  Tr,'\nsmission  Towkr  into 
Position 

UPENDING  FINISHED 
TOWERS 

""TIIE    big    steel    transmission 
*    towers  used  in  power  lines 
are  usually  brought  into  place 
in    a    finished    condition.     The 
structure    is    riveted    together 
flat  on  the  ground  and  cables, 
attached    to    it    near    the    top, 
are    so   adjusted    that   a    team    of    eight 
or    more    horses    can    be    hitched    to    its 
farther   end.      The   two   corners   on    the 
ground  rest  upon  their  foundations,  and 
as   the   structure   is   swung   upward,   the 
other    two    corners    land    squarely    upon      Upending  a  Stkkl 
the  foundations  prepared  for  them. 

The  increasing  development  of  electric 
l)ower  has  resultefl  in  an  extended 
use  of  these  transmission 
towers.     Los  An- 
geles is  at 


placed  and  through  them  the  cable  is 
threaded  and  then  pulled  up  for  the  en- 
tire distance  between  towers.  A  heavy 
spring  scale  is  used  to  secure  tension. 


TOWKK 
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GIRL  LICENSED  AS  WIRELESS 
OPERATOR 

r\URING  the  Ohio  floods  a  Httle  Cni- 
*-^    ciiinati  .sfirl,   thirteen  years  old,   sat 
before  a  wireless  apparatus,   which   she 
had  installed  in  the  kitchen  of  her 
home,    and    received    S.    O.    S 
messages     from     flood-hound 
cities.    The   fact   hecame 
]nihlic    several    days    ago, 
when    Alice    iMcConaughy 
was   officially   notified    that 
she    had    been    granted    the 
first  license  to  operate  a  w  ire- 
less  on  the  Great  Lakes,  un- 
der   the    new    Federal    Law 

Six     months     ago     the 
thirteen -year -old  girl 
installed  her  wireless 
outfit,  a  very  large 
one,  in  the  kitchen 
of  her  home.    Part 
of  the  apparatus 
is   an    "aerial"; 
fifty  feet  high, 
with     four 
wires.    -Instead 
of  dolls,   Alice 
used    to    carry 
a  r  o  tin  d   elec- 
t  r  i  c  a  1     t  o  \'  s 
when     still     in 
the     doll -baby 
period.  Since 
then,     her     in- 
terest   in    elec- 
tricity    has 
strengthened  constantly. 

In  school  the  study  of  physics  and  me- 
chanics has  always  been  her  delight. 


This  ThirteenVear-Old  Girl  Has  Been  Granted  the   Tirst- 
LiCENSE  TO  Operate  a  Wireless  on  the  Great  Lakes 


terrnption.  When  cninplelcd  and  low- 
ered it  was  found  to  he  but  three-eighths 
of  an  inch  out  of  alignment.  The  bridge 
is  normally  operated  by  electricity,  a 
gasoline-engine  ilrive  being  provided  for 
emergencies. 
Jt  will  be  an  aid  in  handling  the  in- 
creasing trafitic  from  tlie  l^ast 
which  is  reaching  Chicago 
through  the  Calumet  portal. 

INFIRMARY  ON 
WHEELS 
IF  the  railways  of  the  Euro- 
pean   Continent    lag   behind 
ours  in  the  matter  of  speed, 
they   far  surpass  us   in 
provisions    made    for 
the    creature    com- 
forts  of  the  pas- 
senger.    Special 
f  i  r  s  t-c  lass 
cars  equip])ed 
with    every 
c  o  n  v  e  n  i  e  n  ce 
for    the    sick 
are    main- 
tained   for 
hire.     A 
(louble-doored 
compartment, 
o])e  n  i  ng  on 
the  level  of 
the   station 
platform, 
makes    easy 
the     handling 
of  a  stretcher.     Compartments  are  also 
provided  for  relatives  and  friends,  while 
a  kitchen  completes  the  ec|uipiiient. 


AN  ENORMOUS  BRIDGE 

TTHE  bridge,  recently  completed  for  the 
•^  Baltimore  and  Ohio  Railroad,  across 
the  Calumet  River  at  South  Chicago  is 
said  to  be  the  largest  single  leaf  bascule 
in  the  world.  Its  span  is  235  feet  in 
length  and  its  steel  work  1300  tons  in 
weight,  while  the  counterweight  weighs 
2000  tons.  One  and  one-fourth  minutes 
is  the  remarkably  short  time  required  to 
move  the  bridge. 

It  was  built  in  the  open  position,  traffic 
going  over  the  old  structure  without  in- 


ELECTRICITY  ATTACKS  THE 
BARNACLES 

A  RECENTLY  invented  electrically- 
•'^  driven  brush  seems  to  mark  the  end 
of  the  cleaning  of  the  hulls  of  vessels  by 
hand.  It  serves  to  expedite  the  work  and 
renders  dry-docking  unnecessary,  for  the 
brush  may  be  lowered  over  the  side  of 
the  boat  and  operated  under  water. 

At  each  end  of  the  brush  there  is  a 
motor  encased  in  water-tight  casings. 
The  brush  may  be  fitted  with  either 
wire  bristles  or  a  cutting  attachment. 
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WHEN  WOMAN  TAKES  THE 
WRENCH 

VV/HEN  the  faucet  starts  a  leak  in 
*'     a     Hollywood,     Los     Angeles, 
household,  there  is  no  need  of  send- 
ing-  for  a   plumber   to   put   in    four 
dollars'  worth  of  time  on  a  fifty- 
cent  job.     Instead  of  calling   for 
that     high-priced     autocrat,     the 
father  of  the  family  merely  sum- 
mons Mary  Jane,  who  is  taking  a 
practical  mechanics  course  in  high 
school,    and    the    young    lady    daughter 
drops  her  Latin  or  psychology  textbook, 
seizes  a  Stillson  wrench,  and  has  the  leak 
stopped  in  about  a  minute. 

The  girls  are  taught  all  that  is  needed 
to  do  a  quick  repair  job  on  any  part  of 
the  household  plumbing,  including  even 
such  complicated  mechanism  as  the  gas 
heater,  while  the  furnace,  the  electric  iron 
or  lights,  or  in  fact  any  of  the  numerous 
mechanical  devices  that  are  used  in  the 
modern  home,  have  no  mysteries  for 
them.  The  object  of  this  training  is  not 
to  make  journeymen  plumbers,  or  me- 
chanics, but  to  fit  the  future  mistress  of 
a  home  with  sufficient  technical  knowl- 
edge to  locate  trouble  in  any  household 
implement  from  a  carpet  sweeper  to  a 
vacuum  cleaner,  and  to  repair  it,  if  it  can 
be  done  without  machine-shop 
equipment.  The  knowledge 
of  what  is  wrong  will 
prevent  overcharge, 
even  in  cases  where 
the  work  is 
beyond  her 
strength  or 
skill,  and  that 
is  another  im- 
portant fea- 
ture of  this 
course  in 
"Physics  in 
the  Horn  e", 
as    it    is    termed. 

Lack    of    knowledge 
of    things    mechanical 
costs    housewives 
dearly.      Even      such 
details  as  how  to 
read    the    gas, 
water,    and      ^~~'i^ 
electric  meters 
are  Greek  to 
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OF  THE  Gas  Heater 

the  average  housewife,  and,  incidentally, 
the  dead  language  would  not  be  as 
valuable  to  her  as  this  "live"  informa- 
tion. It  means  dolla-s  for  the  household, 
if  the  inspector  is  inclined  to  be  careless 
or  crooked. 
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FREE-HANDED  TELEPHONE 

A  CONVENIENT  telephone  recently 
^*'  invented  eliminates  the  use  of  the 
hands.  Th^re  is  no  holding  of  the  re- 
ceiver, as  it  is  arranged  on  an  adjustable 
arm  which  raises  it  to  the  ear.  The  in- 
strument can  be  locked  in 
the  "talking"  position 
for  the  purpose  of 
holding  the  wire  and 
it  is  automatically  re- 
leased when  the  per- 
son places  his  head  to 
the  receiver. 
Another  feature 
which  is  appre- 
ciated by  a  good 
many  people  is 
the  right  and 
left  hand  use 
of  the  receiver. 
A  simple 
move  m  e  n  t 
turns  the  arm 
over  to  the 
opposite  side  of  the  transmitter. 

Having  the  hands  free  is  a  very  great 
convenience,  as  notes  can  be  written 
down,  or  data  looked  Up,  while  the  con- 
versation is  going  on. 

This  represents  another  of  the  time- 
saving  conveniences  that  are  daily  ap- 
pearing to  facilitate  the  operations  of  the 
busy  man.  The  captain  of  industry 
should  welcome  this  device. 
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IMPOSING  GIANT  OF  THE 
SEAS 


nlH'      lit       the      llll'CC 

vcssi'ls    built    by    a 


T^lll'.     hilprralor, 
*■     !;i,t;'aiUic    sister 

f.-imous  Cicrman  line,  recently  tonclied 
<nir  shores  for  the  first  time.  It  is  a 
\eritable  Hoating'  hotel  anil  crvstallizes 
I  he  experience  of  sixtv-seven  years  of 
>hiphuihliiisj^  and  operating. 

The  scojie  of  the  provisions  made  for 
adniinisterinij  to  tiie  creature  comforts  of 
the  i)assen,y;ers  is  indicated  by  the  ful- 
lowins^'  list  of  appointments:  winter 
,q;ardcn.  running  track,  Roman  bath, 
mineral  and  electric  baths  w  i  t  h 
skilletl  attendants,  florist,  c  a  n  d  y 
and    book    shop,    ])ublic    ste-         nog'ra- 


plier,  iihotographic  il:u'k  room,  and 
electric  elevators.  There  are  eight 
kitchens  equipped  with  electrically  op- 
erated time-  and  labor-saving  machin- 
ery. Tiie  total  serving  ])ersonneI  com- 
prises more  than  five  hundred  persons. 
As  a  further  provision  for  the  ciMnfort 
of  ])assengers  the  shiji  carries  anti- 
rolling  tanks  which  absorb  wave  motion. 
This  equiijment  will  undoubtedly  help  to 
make  her  a  very  steady  vessel. 

'{"he  Imfcrator  carries  five  great 
anchors  wliich  are  secured  by  steel 
chains  having  a  total  length  of  thrce- 
(|uarlers  of  a  mile.  The  anchors  and 
chains  have  a  total  weight  of  four  hun- 
dred and  eighty-five  thousand  pounds — 
almost  a  cargo  in  themselves ' 


ONE  OF  THE 

lA/PERATOR'S  }A.\S?,l\"E 

.ANCHORS  .AND  THE  CHAIN  WHICH  SECURES  IT 


A  SET  OF  FURNITURE  IN  THE  ROUGH 

Tlii-y  have  hrniiuht  many  boxes  into  the  workshop  and  have  seen  these  boxes  change  under  their  own   h^nds  into 

chairs,  tables,  and  toys." 

WORK— A    NEW    LIGHT    IN    THE 
-     SLUMS 


By 
GRATTAN     McCAFFERTY 


H 


(fW        'W  EY      fellers !      come     quick. 

There's     a     lady     in     here 

sawin'  wood." 

From  the  veranda  of  the 

old  Archibald  Gracie  man- 
sion in  Carl  Schurz  Park,  New  York,  a 
typical  East  Side  youngster  shouted  this 
information  to  three  other  boys  playing 
around  the  park  benches. 

Came  Billy,  came  Tommy,  came  Jim, 
each  intent  upon  witnessing  the  unusual 
spectacle  of  a  woman  wielding  a  saw. 
Looking  through  the  windows  the 
youngsters  saw  a  woman  working  away 
with  hammer  and  saw  among  piles  of 
boxes. 


That  such  manifest  interest  should  go 
unrequited  was  not  the  design  of  Miss 
Louise  Brigham,  and  so  she  invited  the 
boys  inside  and  told  them  who  she  was  and 
what  she  proposed  to  do.  She  explained 
that  she  was  going  to  establish  a  work- 
shop and  that  packing  boxes  were  the 
only  form  of  lumber  to  be  used.  The 
youngsters  took  kindly  to  her  plan,  and 
then  and  there  the  "Home  Thrift  Asso- 
ciation" was  organized  with  five  charter 
members.  Within  a  week  "Miss  Brig- 
ham's  workshop"  had  become  the  hub 
of  the  daily  life  of  the  East  Side  young- 
sters who  live  around  the  park. 

The  Home  Thrift  Association  now  has 
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more  than  unc  Innulrcd  members.  It 
aims  to  teach  h(i\s  aiul  ijirls  of  the 
poorer  New  York  families  how  to  make 
useful  and  beautiful  objects  for  their 
homes.  At  the  same  time  it  gives  them 
something'  to  interest  them.  Under  Miss 
Brigliam's  directions  old  wood  boxes  as- 
sume wonderful  shapes.  Pieces  of  fur- 
niture, toys,  fancy  boxes,  and  other  ar- 
ticles of  wonder  are  made  by  delii^lUed 
youngsters. 

Se\eral  weeKS  of  enthusiastic  work  in 
this  shop  makes  experts  of  the  boys  and 
girls.  They  are  taught  correctly  from 
the  start  how  to  handle  the  saw,  how  to 
plane  straight  and  true,  how  to  drive 
nails  so  as  not  to  mark  the  wood,  and 
how    to    tinish    the    lurnitu'-e    witii    stain 


so  as  to  hide.  ]);irtiaily,  its  humble  origin. 
They  have  brought  many  boxes  into  the 
workshoi),  gathered  in  places  that  only 
boys  and  girls  of  the  East  Side  know, 
and  have  seen  these  boxes  change  under 
their  own  hands  into  chairs,  tables,  and 
toys.  They  have  not  needed  the  aid  of 
the  teacher  in  all  their  work.  They  have 
been  encouraged  to  develop  their  own 
ideas,  and  many  original  articles  have 
been  turned  out  without  aid  from  the 
instructors.  It  is  noted,  too,  that  furni- 
ture marie  in  this  shop,  far  from  being 
weak  and  useless,  is  strong  and  ready  to 
stand  hard  usage.  Nothing  is  permitted 
to  go  out  of  the  workshop  that  is  not 
finished  and  capable  of  being  used. 
After     establishing     her     shop     Miss 
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Brigham  took  an  apartment  on  a  corner 
opposite  the  square.  The  youngsters 
who  were  learning  to  "make  things" 
under  her  direction  in  the  workshop, 
thereupon  called  upon  Miss  Brigham  in 
a  body. 

"Let  us,"  they  demanded,  "make  all 
the  furniture.  Let  us  make  every  single 
bit." 

As  a  result,  with  the  exception  of  a 
heavy  hardwood  chair  with  great  carved 
arms  which  she  made  herself  when  she 
began  her  studies  of  box  furniture,  and 
a  quaint  cabinet  made  for  her  by  a  Nor- 
wegian, every  article  of  furniture  in  her 
home  was  made  by  the  boys  and  girls. 
Now  the  youngsters  feel,  just  as  Miss 
Brigham  wanted  them  to  feel,  that  her 
home  is  a  part  of  the  community  and  the 
community  life. 

The  apartment  shows  how  the  box 
may  be  turned  into  real  furniture.  A 
kitchen  cabinet  made  from  three  starch 
boxes,  with  receptacles  for  flour,  sugar, 
and   spices,   is  one  of  the  triumphs.      It 


has  a  mixing  board,  a  glass  covered 
pastry  board,  and  all  sorts  of  receptacles 
for  cutlery  and  tins.  It  is  compact,  con- 
venient, and  saves  steps,  and  its  cost 
was  only  a  few  cents  and  half  a  day's 
time. 

For  the  dining  room  there  is  a  Greek 
dining  table  made  from  four  packing 
boxes.  A  bedroom  boasts  of  a  bedside 
stand  with  a  set  of  revolving  shelves 
which  keep  everything  an  invalid  might 
need  within  reach  of  her  hand.  At  meal 
times  this  becomes  a  table,  for  beneath 
the  top  is  a  shelf  which  pulls  out  and 
extends  over  the  bed. 

In  the  sitting  room  there  is  a  hanging 
basket  made  of  a  little  square  box  with 
rope  knotted  through  each  corner,  and 
a  jardiniere  which  was  once  a  tall  cocoa 
box  but  is  now  mounted  on  a  pedestal  of 
three  square  boards  of  varying  sizes  and 
neatly  finished  with  flat  strips  along  its 
upper  edge.  It  is  this  careful  finishing 
which  relieves  Miss  Brigham's  furniture 
of  all  trace  of  amateurishness. 


LIVING    IN    AN    ICE    BOX 

By 

G.    F.    MOORE 


IF  a  tomato  (to  say  nothing  of  "a 
small  bottle  and  a  bird")  can  spend 
the  heated  term  so  cool  that  frosty 
beads  of  refreshing  moisture  cling  • 
to  it,  wlien  all  outside  is  sweltering 
at  a  temperature  sufficient  to  fry  eggs 
on  the  tar-oozing  pavements,  why  cannot 
man  enjoy  the  same  privilege  and  com- 
fort? In  other  words,  why  not  emulate 
the  tomato,  the  cucumber,  and  the  small 
bottle,  and  live  in  an  ice  box?  Think  of 
the  satisfaction  of  such  a  life  in  the  dog 
days,  when  the  postman  plodtHng  his 
weary  way  is  the  only  sign  of  activity 
on  the  boulevard  and  all  humanity 
swelters  under  a  broiling  sun. 

The  experiment  of  living  in  an  ice 
box,  another  one  of  those  ideas  with  a 
"made  in  Germany"  label,  is  being  tried 
out  successfully  in  this  country.  Resi- 
dence ice  boxes  built  of  hollow  tile,  so 


constructed  as  to  shut  out  the  hot  air 
of  summer  and  shut  in  the  warm  air  of 
winter,  have  been  used  for  a  long  time 
in  government  buildings  and  higher  class 
residences  in  Germany,  Russia,  Austria, 
and  Italy.  It  is  only  within  the  past 
year  or  so,  however,  that  the  idea  has 
been  adopted  to  any  extent  in  this  coun- 
try, but  already  its  success  is  sufficient 
to  warrant  tiie  prediction  that  it  will  be 
much  more  generally  adopted  in  the  near 
future. 

The  use  of  hollow  tile  (tiie  air  spaces 
of  which  form  a  non-conductor  of  heat, 
cold,  and  dampness)  for  foundation 
walls,  fireproof  skyscrapers,  and  even 
for  the  inner  walls  of  residences,  with 
a  brick  veneer,  has  been  common  for 
some  time,  but  the  use  of  hollow  tile, 
with  only  a  stucco  exterior,  for  the 
whole  house  is  somethin?  comparatively 
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iK'w  ill  Anu-fii-a.  'I'lic  l';ict  tlial 
I'vcry  tiiiK-  a  niascni  lays  an 
oi^ln-incli  tile-  lie  is  liuiidiiii;  the 
volume  et|iiivalcnt  n|"  ten  brick, 
s^'ocs  a  louij  ways  inward  adilini^ 
to  the  ])oinilarily  I'l'  ilic  linlltiw 
tile  in  these  times  nl'  lnL;liest  el- 
ficicncy. 

lUit  the  efttciency  of  labor  is 
not  the  only,  nor  the  main  point 
of  advantatje.  With  hmiber  on 
the  upt^rade  and  with  ])racticall_\- 
all  IniildinL;-  materials  climbin.L; 
the  ladder  of  hit^h  prices,  tlie 
liollow  tile  appeals  to  those 
Mhose   modest   ])nrses   make   the  > 

old-style  manner  of  bnildint; 
out  of  the  question.  But  even  shouUl 
the  cost  of  constructinjj-  the  hollow  tile 
building"  be  i^reater,  the  one  iiu])ortanl 
essential  that  would  justify  the  bilK, 
comfort,  could  not  be  overlooked. 

Tests  made  under  the  supervision  of 
tiie  City  Buildiny:  Department  of  Cleve- 
land. Ohio,  witliin  the  last  two  years, 
subjected  an  enclosure  9  feet  6  inches  liy 
10  feet  3  inches  by  8  feet  9  inches  built 
of  hollow  tile,  to  a  heat  of  two  thousand 
degrees,  Fahrenheit.  \\'ith  this  immense 
heat  inside  the  enclosure  the  outside  wall 
(Jid  not  even  warm,  "but  remaified  cool 
during  the  entire  lime  of  test,  with  no 
warping,  settlement,  or 
kind."  This  is  accord- 
ing to  the  official 
r  c  ])  o  r  t  , 
which 


1'.\m;\     liMl-,    1111-     .M,\-o.N     l..\^s 

.AN      iMl.  HT-l.NCi!      llI.K     Mh     N 

lilll.liING    THK   VVllCMK    F.OUlV.\ 

1  I  NT    CIK   Tl  \    liKICK 


adds :     "The  inside 
common    ]i  1  a  s  t  e  r 


cracking"  of  any 


was  all  burned  otif. 
The  inside  face  of 
hollow  tile  was 
true  and  in  no  case 
was  any  damage 
evident.  After 
jnmching"  a  hole 
completely  through 
the  rear  wall,  the 
entire  tile  sections 
were  left  absolute- 

1\-  undamaged."  This  same  rear  wall 
was  likewise  subjected  to  a  weight  test, 
bearing  an  evenly  distributed  load  of 
eighty  thousand  si.x 
hundred  fort}' 
pounds,  or 
about 


Mhredhh  Kn.appkn 

IIERGER 

A  tv;insasCity  Hiu'h  School 
boy  who  dosiKncd  th**  plans 
lur  a  hollow  tile  stucco 
hniiSL'  rcci-ntly  built  there. 


tit*  ii;  iji  "• 
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AN  ICE  BO.X  RESIDENCE 
A  hollow  till-  house  is  temperature-  and  moisture  proof.     With  a  :oat  of  stucco  it  can  be  made  artistic. 
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Building  the  Refrigerator 

This  tile  house  is  now  ready  for 

the  coat  of  stucco. 


James  H.  Scott 

He  assisted  in  dcsicn- 

ing   the   Kansas  City 


hollow    till 
house. 


msj  tests. 
show  ill 
the  tile 
dampness 
pressure 
against     a 


stucco 

made  at 

Chicajjo, 

is       a 

Water 

was     he!( 

hollow 


nine  t  h  on  s  a  n  d 
four  h  u  11  (1  r  e  d 
eighty  -  s  e  \'  e  n 
pounds  per  running, 
or  square,  foot, 
"with  no  evidence 
of  crushing,  crack- 
ing, or  disintegra- 
tion of  any  sort." 

Equally  interest- 
a  recent  hullow  tile 
demonstrated  that 
non-conductor  of 
at  a  tremendous 
1  for  many  hours 
tile     wall,     without 


any  dampness  penetrating  the  first  hollow 
of  the  tile.  .\n  intense  heat  was  likewise 
placed  against  the  same  wall  with  the  re- 
sult that  on  the  other  side  there  was  no 
change  in  the  temperature.  Ilaving  thus 
proved  its  value  as  a  heat  and  moisture 
resistant,  it  is  little  wonder  that  the 
hollow  tile,  once  it  can  be  made  artistic- 
ally presentable,  is  coining  in  for  popu- 
larity as  a  home-building  material. 

One  of  the  most  artistic  of  these  new 
ice-box  houses  was  recently  constructed 
ill  Kansas  City,  the  ])]ans  being  prepared 
by  two  boys — J.  Meredith  Knappen- 
berger  and  James  H.  Scott — in  the  voca- 
tional class  in  draftsmanship  of  the 
Central  High  School.  The  owner  wanted 
a  house  that  would  withstand  the  varying 
changes  of  temperature  in  a  region 
where  one  hundred  and  ten  degrees 
above  zero  in  the  summer  and  twenty 
degrees  below  zero  in  the   winter  make 


any 
ring 


a  wide  range.  Me  learned 
of  the  tests  to  which  hollow 
tile  had  been  subjected  and 
found  that  he  could  build 
his  home  of  the  tile  at  a  cost 
practically  tlie  same  as  that  for 
frame,  or  stucco,  construction. 
Accordingly  he  put  up  the 
house,  using  twelve-inch  hollow 
tiles  with  three  holes  along  one 
side  and  two  on  the  other.  The 
cla)'.  or  shale,  is  non-absorbent 
and  the  air  spaces  make  the  ma- 
terial an  absolute  non-con- 
ductor. The  tiles  are  fluted,  or 
grooved,  so  as  to  fit  together 
closely.  \\  hen  the  wall  was 
erected,  it  was  ready  for  plas- 
tering on  both  sides,  without 
further  expenditure  for  fur- 
or lathing.  Thus,  with  the  neces- 
sary coats  of  plaster  on  the  inside  and 
of  stucco  on  the  outside,  a  most  present- 
able and  artistic  home  was  built,  de- 
signed to  maintain  an  ice-bo.x  frigidity 
in  summer  and  a  hothouse  torridness  in 
winter. 

In  a  twelve-inch  hollow  tile  wall,  there 
is  no  point  which  is  not  intercepted  by 
mure  than  one  dead  air  space.  Even  in 
an  eight-inch  wall  there  are  three  hori- 
zontally confined  air  spaces  wholly  dis- 
connected with  like  chambers  above  or 
below.  No  currents  can  possibly  result 
which  will  tend  to  equalize  the  inner 
and  outer  temperatures.  Not  only  is  an 
evenness  of  temperature  maintained,  but 
the  liolIo\v  spaces  provide,  without  fur- 
ther insulation,  natural  conduits  for  elec- 
tric wires  and  gas  and  water  pipes.  .\t 
the  same  time  the  studding  spaces  of 
frame  houses,  serving  only  for  the  ac- 
cumulation of  dirt  and  as  natural  run- 
ways for  vermin,  are  dispensed  with 
entirely.  Considerations  of  economy,  ef- 
ficiency, and  comfort  all  champion  the 
cause  of  the  hollow  tile  house  and  it  is 
thought  that  as  its  virtues  liecome  more 
generally  known  its  popularity  will 
greatly  increase,  until  "living  in  a  re- 
frigerator" no  longer  has  the  touch  of 
oddness. 

The  advantages  of  the  ice-bo.x  resi- 
dence, therefore,  are  more  than  suffi- 
cient to  olifsct  any  possible  disadvantages, 
while  the  comfort  of  the  dwellers 
therein  makes  them  to  be  envied. 


PROTECTING    DAYTON    AGAINST 

FLOODS 

By 
RICHARD    CULL 


F^  OUR  plans 
.  cif  flood  pre- 
I  vention  are  being 
considered  to  protect 
Dayton  and  surrounding  terri- 
tory in  the  \'alley  of  the  Great  Miami 
River  from  future  damage  by  water. 
The  first  plan  calls  for  the  estab- 
lishment of  a  system  of  reservoirs 
that  will  either  contain  all  of  the  sur- 
plus water  that  comes  with  the  floods 
or  hold  the  rising  river  and  its  tribu- 
taries in  restraint.  The  second  idea  is 
to  provide  a  system  of  cut-oiTs,  which 
would  divide  the  river's  flow  between 
two  channels,  auxiliary  water  courses 
being  provided  at  various  points  to  help 
carrv  off  the  flood.  The  third  plan 
would  be  to  eliminate  the  river's  curves 
through  the  city,  all  of  which  are  said 
to  be  hindrances  to  the  free  flow  of  the 
waters.  If  the  fourth  plan  is  adopted, 
the  course  of  the  main  river  would  be 
diverted  entirely  from  the  city,  but  the 
expense  attached  to  an  undertaking  of 
this  kind  has  made  the  idea  unpopular. 
Dayton's  chief  flood  danger,  according 
to  authorities,  lies  in  the  confluence  of 
four  streams  in  the  very  heart  of  the 
city.    Three    of    these    waterways    are 
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NEW   DANGER 
Tho  islands  created  in  the  Great  Miami  by  the  March  floods 

rivers  and  one  a  creek  of  large  propor- 
tions. All  of  the  Great  Miami's  chief 
tributaries  dump  their  volumes  of  water 
into  the  main  channel  within  a  half  mile 
of  each  other.  The  territory  drained  by 
the  four  streams  embraces  an  area  of 
some  seven  thousand  square  miles  and, 
with  a  rainfall  like  that  of  last  March, 
the  city  is  at  the  mercy  of  the  water  that 
is  gathered  from  this  vast  sweep  of 
country  and  carried  down  the  valley  to- 
ward the  Ohio  River. 

Another  menace  is  the  type  of  river 
bridge  construction  that  has  been  fol- 
lowed throughout  the  flooded  district  of 
Ohio.  The  construction  of  piers  in  the 
channels  of  the  streams  without  provi- 
sion for  an  ample  clearance  for  the  river 
at  a  swollen  stage  dammed  up  nnich  of 
the  water  in  the  last  flood  and  caused  a 
pressure  along  the  levees  at  many  points 
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that  broke  the  barriers  and  resulted  in  an 
inundation  of  surrounding  property. 
Any  one  of  the  plans  of  water  control 
that  may  be  adopted  is  expected  to  call 
for  a  radical  revision  in  the  manner  of 
bridge  construction  and  possibly  the  re- 
Luildmg  of  many  river  structures  that 
have  not  been  erected  with  proper  re- 
gard for  floods. 

The  system  of  waterway  control  that 
is     being    worked     out 


for  it.  However,  the  full  development  of 
the  local  project  is  being  awaited  before 
other  communities  affected  by  the  early 
spring  floods  agree  upon  any  definite 
plan  of  protection. 

The    problem    of    finance    is    looming 
large    in    the    Dayton    flood    prevention 
movement,    even 
the  cost  cannot 
even  be 


though 


rcR   DAVTON 

(orni  a  new  menace  to  safety. 

v.'ill   have   to  deal   with 
the    drainage    problems 
that    exist    far    up    the 
Miami  Valley  and 
it    must   harmonize 
with  the  plans  favored 
by  other  localities  that 
shared    the  destruc- 
tion     of      the      March 
floods. 

Unless     there     is     co- 
operation   in    the    scheme 
of    river    control    and    a 
general     plan     of     flood 
prevention  is  adopted  in 
the  Great  Miami  \'alley, 
it  is  feared  that  the  sys- 
tem  of    protection    that 
Dayton   is   working  out 
not    be    rewarded    with 
success    that    is    anticipated 


Arthur  Morgan 
This  noted  hydraulic  engineer  has 
been  called  to  Uayton  to  direct  the 
flood  protection  movement  in  that 
city.  He  is  considered  an  authority 
on  problems  of  this  kind. 


approximated.     With  the 
two    million    dollars    that 
the    citizens    have    already 
subscribed    to    guard    them- 
selves   against    further    dis- 
asters of  tlie  kind  that  they 
are  just  recovering  from,  it  is 
expected    that    substantial 
headway  can  be  made  with  the 
exhaustive      engineering      work 
that  is  preparatory  to  the  river- 
control  ])roject  proper. 


"MANV  OF  THE  ARTISTIC  BUNGALOWS   HAVE  TWO  OR   THREE   SIDES   OF  A   ROOM    COVERED 

WITH  GLASS  WINDOWS  IN   ORDER  THAT  THE  OWNERS  MAY  ENJOY  TO  THE 

FULLEST  EXTENT  EVERY  SUNSHINY  DAY  OF  THE  YEAR" 


VOGUE    OF    THE    SUN    PARLOR 


By 
HORATIO     F.    STOLL 


A 


RECENT  visitor  to  Los  An- 
geles, passing  a  pretty  corner 
bungalow,  saw,  sitting  at  the 
open  window,  a  woman  with 
her  wet  dark  hair  hanging  over 
the  back  of  her  rocking  chair.  When  he 
passed  again,  a  little  later,  he  noted  that 

9S4 


a  blonde  head  basked  in  the  sunshine. 
When  he  saw  still  another  display  of  wet 
hair  at  this  window  that  same  afternoon, 
he  concluded  that  the  women  in  this 
house  must  have  a  mania  for  washing 
their  hair. 

One  day  he  pointed  The  place  out  to  a 
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Los  Angeles  friend,  who  smiled  and  said, 
"Why,  that  is  one  of  the  best  hairdress- 
ing  establishments  in  town,  and  a  sun 
shampoo  is  the  great  drawing  card  of  the 
two  women  who  conduct  the  place." 

Presently  they  came  to  an  opening  in 
the  flowering  hedge  that  surrounds  the 
pretty  bungalow  and  beheld,  dangling 
from  the  line,  a  row  of  "switches", 
"toupees",  "bunches  of  pin  curls",  "coro- 
nation plaits",  and  "transformations". 
Beyond,  lolling  in  rustic  rockers,  were 
pretty  women  in  graceful  kimonos,  read- 
ing magazines,  doing  needlework,  or 
having  their  nails  manicured  while  their 
hair  dried  in  the  sun. 

The  sun  parlor  is  by  no  means  con- 
fined to  the  beauty  shops,  nor  yet  to  the 
modest  bungalow.  It  is  being  incorpo- 
rated more  and  more  in  homes  every- 
where as  a  lounging,  breakfast,  or  smok- 
ing room.  ]\Iany  of  the  artistic  bungalows 
have  two  or  three  sides  of  a  room  co.v- 
ered  with  glass  windows  in  order  that 
the  owners  may  enjoy  to  the  fullest 
extent  every  sunshiny  day  of  the  year. 

In  a  sun  parlor  which  serves  as  a  sort 
of  conservatory  and  library  combined,  in 
the  home  of  a  prominent  attorney  of  the 
South,  two  sides  of  the  room  are  given 
up  to  glass  windows.  Most  of  the 
remaining  wall  space  is  devoted  to  a 
built-in  bookcase,  weathered  a  light 
green,  which  blends  nicely  with  the  pea 
green  tinted  walls  and  ceiling.  A  large 
grass  mat  and  some  plaited  grass  furni- 
ture give  the  room  a  bright,  airy  appear- 
ance. Japanese  bamboo  porch  shades 
soften  \he  strong  rays  of  the  sun  and 
render  it  possible  for  one  to  read  with 
ease. 


Huge  stationary  plate  glass  windows, 
flanked  by  smaller  ones  that  open  out 
their  full  length,  make  up  three  sides  of 
one  rambling  bungalow  at  Montecito,  the 
fashionable  suburb  of  Santa  Barbara, 
California.  The  shingled  house  is  built 
in  the  midst  of  widespreading  oak  trees, 
and  from  every  window  you  get  a  charm- 
ing view  of  emerald  loveliness.  Multi- 
colored flowers  surround  the  house,  then 
comes  a  stretch  of  well-kept  lawn,  and 
beyond  is  a  fringe  of  bamboo,  rhodo- 
dendron, huckleberry,  wild  lilac,  and 
azalea.  The  latter  greenery  serves  as  an 
excellent  wind-break,  and  at  the  same 
time  insures  privacy,  as  the  thick  foliage 
screens  the  garden  .'rom  the  roadway. 

Most  of  the  more  pretentious  resi- 
dences boast  of  a  solarium.  I  have  in 
mind  one  that  is  practically  a  small 
enclosed  glass  roof  garden.  It  is  orna- 
mented with  tropical  plants  and  has  a 
splashing  fountain  with  a  pool  stocked 
with  goldfish,  a  tiny  aviary,  and  a  dozen 
luxurious  divans  and  rockers.  In  the 
daytime  it  ofl^ers  a  pretty  retreat  for  the 
women,  while,  after  dinner,  the  owner 
usually  invites  his  guests  to  smoke  a 
cigar  in  this  beauty  spot.  It  is  lighted 
with  novel  electrical  eflfects,  but  more 
impressive  by  far  is  tlie  experience  of 
sitting  in  the  dusk  and  watching  the 
twilight  from  this  coign  of  vantage. 
The  outlook  over  the  city  of  Oakland 
and  the  Bay,  with  San  Francisco,  the 
Golden  Gate  and  Mount  Tamalpais  sil- 
houetted in  the  background,  is  beautiful 
bevond  description.  On  a  clear  night  the 
flickering  lights  of  the  sister  cities  vie 
in  brilliancy  and  number  with  the  starry 
heavens. 


CLEARING    GIANT    TREES    BY    FIRE 


By 
RANDALL    R.    HOWARD 


IN  Tillamook  County,  on  the  Oregon 
coast,  the  annual  rainfall  is  from 
one  hundred  to  one  hundred  thirty 
inches  and  forest  fires  are  practically 
unknown. 
The  fertile  river  bottom  laml,  when 
cleared,  is  worth  from  three  to  four  hun- 


dred dollars  an  acre  for  dairying  pur- 
poses. But  this  is  the  land  of  giant  trees 
■ — many  of  them  are  fifteen  to  twenty  feet 
in  circumference  and  one  hundred  fifty 
feet  to  the  first  limb.  There  has  been  but 
little  market  for  timber  in  the  past — yet 
the   ground    is   too   valuable   to   lie    idle. 
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Aiul,  worst  of  all,  it  rains  so  imicli  that 
the  liinhs.  loi;s,  and  stumps  will  not  hurn 
after  the)-  have  been  felled  and  blasted. 

However,  the  dairy   farm- 
ers   liave    found    a    way 
out.     In  the  center  of 
eacli   tract   of   land 
to  be  cleareil 
they     >^elect     a 
tall,    sturdy 
butt    of    a 
giant    tree. 
T  h  e  n    t  o 
the    trunk 
of    this 
tree   they 
tie   the 
e  n  d  s  o  f 
li  e  a  V  y 
wire 
cables  and 
f  a  s  t  e  n 
p  u  1  1  e  y  ; 
t  h  r  o  u  s^n 
w  h  i  c  h    ntiier 


eai)les 
donkey 
are  pilei 


wdl    pass.     With    the   aid   of   a 
ent,nnc,  logs,  stumps,  and  brush 


;ainst  the  snub  tree, 
(juentiy  they  are  fired. 


Subse- 


AW.MTTNG  THE  TORCH 

This  great  log  pile  is  ready  to  be  fired     At  the  left  is  a  dnnlcey  engine,  small  in  comparison.    On  the  top  o(  the  treo 
snag,  one  hundred  and  forty  feet  from  the  ground,  six  men  are  standing. 


WAGES  AND  FREEDOM  FOR  PRISONERS 


prOR  twenty  years  Captain  William  I. 
*  Day  of  Oakland,  California,  has  been 
a  prison  missionary,  working  under 
authority  of  the  California  State  Prison 
Commission.  For  twenty  years  he  has 
been  the  friend  of  the  prisoner.  He 
has  borne  the  prisoner's  burdens  and 
carried  his  sor- 


But  Captain  Day  is  more  than  a  mis- 
sionary.    He  is  a  thinker  with  unusual 
ive   genius   and   has 
ed  out  a  plan  which 


William  I.  Day  and 
Two  OF  His  Children 
Hl-  has  worked  out  a 
plan  which  promises  to 
correct  the  weaknesses 
of  the  present  prison 
system  of  California. 


rows.  He  has  served  the 
convicts  in  countless  prac- 
tical ways,  both  in  and  out 
of  prison.  He  has  lent  cour- 
age to  the  murderer  awaiting 
death,  he  has  cheered  with  his 
buoyant  presence  the  infinite  sadness 
of  "Crazy  Alley"  and^  the  solitary  cell, 
and  the  "yard".  Besides  circulating 
petitions  he  has  interceded  for  more 
pardons  and  paroles  than  he  can 
remember.  And  when  the  parole  or 
pardon  has  come,  he  has  met  the  dis- 
charged man  at  the  big  gate  and  helped 
him  to  find  a  job  and  to  get  on  his  feet. 


ises  to  correct  the  weak- 
nesses of  the  present  system 
and  return  the  paroled  or 
pardoned  prisoner  to  society 
a  really  made-over  man.  This 
plan  provides  for  a  State  Indus- 
trial Farm  upon  which  such  prisoners 
as  prove  worthy  may  be  employed  at  a 
small  wage  pending  their  discharge. 
It  will  be  an  intermediary  between  the 
prison  proper  and  the  convict's  return  to 
society,  and  will  save  to  society  and  to 
usefulness  the  good  that  still  persists  in 
nearly  every  prisoner  but  is  seldom  given 
a  chance  to  manifest  itself. 
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DURE-BENEFACTOR? 

{.Conlinued  from  paee  Mif) 

belittling  waterpower :  it  is  glorifying  it. 
Five  years  ago,  the  Carolina,  Clinchfield 
and  Ohio  Railway  was  extended  do\yn 
into  the  Carolinas  from  \'irginia.  At  its 
northern  end  are  coal  mines  and  it  is 
now  sending  into  the  waterpower  district 
two  million  tons  of  coal  per  year.  Most 
of  this  is  "new  business",  and  measnres, 
in  a  tangible  way,  the  development  of 
the  South.  Anyone  can  see  what  that 
means.  It  adds  coal  mining  and  a  new 
railroad  to  a  section  already  bu.stling 
with  other  activities,  it  is  just  so  much 
more  business  for  the  new  little  whirl- 
pool to  be  agitated  by.  It  is  more  busi- 
ness life  for  the  South. 

With  what  may  be  a  too  close  concen- 
tration of  credit,  the  genesis  of  this 
Southern  reconstruction  is  traced  to 
James  B.  Duke  and  his  sublime  faitli  in 
the  cheapness  of  the  waterpower  de\  el- 
oped by  the  mountain  streams.  Neither 
he  nor  the  streaius  could  have  done  tliis 
thing  alone  ;  neither  can  sustain  the  great 
movement  now  that  it  is  under  way. 
They  started  it  and  that  is  enough.  The 
ensuing  industrial  avalanche  grew  be- 
cause of  the  nicely  balanced  forces  of 
the  South  upon  which  they  played  and 
which  needed  only  to  have  their 
equilibrium  destroyed  to  set  them  in 
motion.  ^Ir.  Duke  may  be  no  fit  subject 
for  a  halo.  One  thing  seems  to  be  sure ; 
he  has  done  a  great  thing  for  the  South. 

Just  a  w-ord  as  to  wh&i  is  immediatclv 
ahead.  Nitrogen  is  the  great  natural  sdil 
enriclier.  This  can  be  extracted  from 
the  air  by  electricity.  The  Southern 
Power  Company  has  a  plant  which 
makes  nitrates  by  the  electrical  process. 
This  is  used  as  a  fertilizer  and  Duke 
knows  what  that  means.  The  land  of 
the  South  is  old.  The  best  of  it  pro- 
duced two  bales  of  cotton  per  acre:  half 
a  bale  per  acre  is  the  customary  crop. 
.\  good  fertilizer  will  redeem  the  whole 
cotton  belt.  Further  comment  on  possi- 
bilities, or  even  probabilities,  is  unneces- 
sary. As  more  cotton  is  grown,  the 
community  action  will  become  intensified 
and  the  whole  section  will  be  enriched. 
The  people  will  use  more  power  and  will 
get  it  cheaper.  That  will  increase  busi- 
ness.    It  is  an  endless  chain. 


PUMPING  UNDER  DIFFI- 
CULTIES 

/^WIXG  to  the  ]jroximity  of  the  rapids 
^^  of  the  Saint  Mary's  River  on  one 
side  and  the  old  canal  on  the  other,  con- 
siderable water  seej^s  into  the  workings 
of  the  new  American  Lock  now  under 
construction  at  Sault  Ste.  Marie. 

Inasnuich  as  ]jractically  all  of  the 
availalilc  room  was  occupied  b)-  the  con- 
crete mixers,  traveling  cranes,  and  other 


^»£^^  Jt  S?^ 


ELECTKir  Pump  Keeps  Water  Out  of  .'\merica.v 
Lock  at  the  Soo 


constructive  machinery,  it  w-as  a  question 
where  the  pumps  should  be  placed. 

Although  steam  would  have  been 
cheaper  in  some  respects — electric  cur- 
rent comes  rather  high  in  this  section 
of  the  country — the  government  engi- 
neers appreciated  the  fundamental  neces- 
sity of  pumping  equipment  which  would 
occupy  small  space  besides  requiring  as 
little  attention  as  possible. 

They  decided  to  place  an  electric  pump 
in  a  shack  at  the  bottom  of  a  hole. 


SAYING 


TREES     FROM     TELEPHONE 
CREWS 


A  LITTLE  device  just  out  tells 
the  foreman  of  the  telephone 
construction  gang  exactly 
what  height  of  pole  is  re- 
c|uired  to  clear  the  tops  of 
the  trees  by  generous  margin.  Its  use 
\vill  prevent  the  wanton  tlestruction  of 
the  most  beautiful  feature  of  a  residen- 
tial street,  and.  incidentally,  will  go  a 
long  way  toward  keeping  the  telephone 
corporation,  and  others  that  install  poles, 
from  being  regarrled  as  enemies  by  the 
liousehuldcr.  ?^lany  a  time  the  protests 
of  property  owners  against  the  setting  of 


clear  the  trees  will  be  used.  The  device 
that  does  the  work  is  so  small  that  it  will 
slip  into  the  pocket,  and  its  use  is  sim- 
plicity itself.  The  foreman  who  uses  it 
need  not  be  either  a  surveyor,  or  a 
mathematician.  The  telehcight,  as  it  is 
called,  does  just  what  its  name  indicates; 
it  tells  the  height  of  pole  required  to 
clear  certain  obstructions. 

It  is  used  in  this  way :  when  the  fore- 
man finds  a  tree  that  seems  likely  to 
interfere  with  the  line,  he  measures  off 
a  distance  of  seventy-five  feet  and 
sights  through  the  instrument  upon  the 


poles  before  their 
homes  result  in 
pitched  battles  with  the 
crew :  sometimes  the 
householder  will  ap- 
pear with  a  shotgun 
and  stand  the  men 
off;  sometimes  the 
lady  of  the  house 
may  even  go  so  far 
as  to  jump  into  the 
hole  designed  for 
the  telephone 
pole  and  defy  the 
minions  of  the  "soul- 
less corporation"  to 
remove  her.  All  this 
annoyance  may  be  done 
away  with  to  a  great 
extent,  if  the  owner  of 
fine  trees  is  assured  that 
]josts  of  sufficient  height 
to    enable    the    wires    to 


Sighting  Through  thi-: 

Teleheight 

When  thi'  top  of  the  tree  is  siirlitcd. 

Hie    he'lRht    of    pole  necessary   to 

clear  it  is  sliown  on  tlie  scale. 


The  Trek    at   the  Right  W.as 
Badly    Mutilated    bv   Telephone 
Linemen— .KnouT  One-Quar- 
ter OF  It  Being  Cut  .\way 


highest  part  of  the 
tree.  lie  then  turns 
a  t  li  u  m  b  s  c  r  e  w 
slowl)-,  and  the  bub- 
ble of  a  spirit  level 
on  the  device  ap- 
proaches a  mark- 
ing line.  As  soon 
as  he  sees  the  bub- 
ble across  the  line, 
he  consults  the 
calibrated  scale  that 
forms  part  of  the  ap- 
a  t  u  s  and  finds  the 
Iter  indicating  some 
nber — w  h  a  t  e  v  e  r  the 
correct  height  happens 
to  be.  He  then  records 
this  as  the  required  lieiglit 
of  pole. 
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WHERE  THE  MAP  IS  A  BLANK 

(ConliniieJ  fnmi  page  S2b) 


air.     Little  Randy.  Stanley's  fox  terrier, 
lifteil  up  a  foot  and  sazi-'^'-  inquirint;ly. 

"We  turned  nur  heads  to  see,"  says 
Stanley,  "ami  thai  second  a  fine  fat 
s^uinca  fowl  dropped  beneath  the  paws 
of  Randy,  who  snapped  at  the  prize  and 
held  it  fast  as  in  a  vise  of  iron." 

Stanley's  relisjious  soul  took  this  as  a 
sien.  Traveling-  a  few  miles  farther  the 
party  came  to  a  native  camp  where  there 
was  food  in  plenty. 

Yes,  faith  is  ijood,  but  no  explorer  has 
ever  had  faith  enough  to  penetrate 
southern  Arabia  more  than  one  hundred 
miles  from  the  Indian  Ocean  or  the 
Arabian  Sea.  The  only  inland  places 
that  have  been  visited  are  Nejran  and 
lauf.  The  great  plains  of  Dahna  and 
"the  land  beyond,  a  region  of  over  two 
hundred  and  fifty  thousand  square  miles, 
is  unknown  to  white  men.  This  mys- 
terious land  stirs  the  fancy  more  than 
any  other,  for  on  its  boundaries  are 
buried  cities  and  beyond  them  may  be 
mined  towns  standing  in  the  naked"  sun- 
light, or  there  may  be  a  paradise  of 
fruits  and  flowers.  Then  there  are  Asir 
and  Temen  and  the  great  Dewasir  basin 
thought  to  be  the  seat  of  the  old  Sahaean 
Kingdom.  These  oiTer  tempting  fields  to 
the  "archeologist,  as  does  also  the  great 
Red  Desert  of  Nafud,  in  central  Arabia. 

In  Persia  and  Turkestan  there  are 
many  blanks  upon  the  map,  and  over  in 
the  high  Himalayan  country  only  the 
other  "day  Explorer  Workman  discov- 
ered a  broad  highland  into  which  no 
white  man  had  ever  penetrated  before, 
and  he  left  giant  spaces  yet  to  be 
touched. 

From  the  Himalayas  to  western  .\us- 
tralia  is  a  far  cry,  but  let  us  go  to  the 
land  where,  in  the  Kipling  hexameter, 

"The  warrigal  whimpers  and  bays  in  the 
dust  of  the  sere  river  courses." 

Beyond  the  trails  that  lead  through 
the  grass  countries  to  the  clifify  barriers 
in  the  west  lies  the  unknown.  Climb 
the  cliffs  and  stand  facing  the  Great 
Sandy  Desert,  and,  if  its  aching  bar- 
renness does  not  daunt  you,  you  may 
fare  forth  across  waterless  lands,  where 
the    mirage    swims    before    your    sun- 


seared  eyes,  and  see  afar  blue  olurs  of 
mountains  upon  which,  if  you  venture 
far  enough,  you  may  be  the  first  to  set 
foot.  Here  is  a  virgin  territory  running- 
three  hundred  and  fifty  miles  north  and 
south  and  over  two  hundred  miles  east 
and  west,  and  merging  into  the  great 
("libson  Desert,  farther  south,  named  for 
the  hardy  explorer  whose  bones  were 
left  bleaching  among  its  dunes. 

David  Carnegie  in  1896  traveled  five 
thousand  miles  up  and  down  the  western 
portion  of  the  Great  Sandy,  trying  to 
locate  a  practicable  route  between  Kim- 
berley  in  the  north,  and  the  Coolgardie 
gold  fields  in  the  southwest.  He  failed. 
Explorers  who  preceded  him  had  also 
failed.  There  seems  to  be  nothing  to 
tempt  men  to  go  out  into  the  great 
waterless  waste  and  risk  their  lives 
there. 

Below  the  Gibson  Desert  lies  the 
Great  Victorian  Desert.  From  the  south 
Coolgardie  Goldfield  to  Strangway 
Spring,  six  hundred  and  fifty  miles  east 
as  the  crow  flies,  and  from  the  Barrow 
Ranch  past  Lime  Juice  Camp  to  Boun- 
dary Dam,  two  hundred  miles  to  the 
south,  is  a  virgin  land,  of  little  rain, 
which  has  the  same  characteristics  as 
the  Great  Sandy.  All  the  other  boun- 
dary country  of  the  Great  Victorian 
Desert  has  in  it  immense  basins  known 
as  salt  lakes,  though  thc-e  is  no  water 
in  them  in  seasons  of  drought.  Many 
an  explorer  has  perished  of  thirst  in 
this  arid  land.  Traveling  on  camels  into 
this  country  thirty  years  ago,  all  but  one 
man  of  the  Burke  expedition  died  in  the 
desert. 

Starting  from  Coolgardie  in  1896. 
David  Lindsay  traveled  east  and  north- 
east past  Queen  \'ictoria  Springs  and 
on  to  Streich  Mound,  then  to  Salt  Creek 
and  back.  He  found  the  country  almost 
destitute  of  water,  though  he  never  ven- 
tured within  three  hundred  miles  of  the 
heart  of  the  Great  Victorian  Desert. 

Afghan  camels  are  generally  used  by 
travelers  in  the  desert  country  of  Aus- 
tralia, and  the  appearance  of  these  ani- 
mals, as  well  as  the  emu,  easily  visualizes 
to  the  wayfarer  two  of  the  striking  char- 
acteristics of  the  Sahara. 
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Why  the  Ful-Floteing  Seat  Makes 
This  Motorcycle  Comfortable 

THE  ordinary  motorcycle  equipped  with  a  rigid  unadjustable  leaf 
or  coil  spring  that  must  be  strong  enough  to  support  a  300  lb.  man 
or  break,  makes  mighty  uncomfortable  riding  for  a  rider  of  lesser 
weight,  just  the  same  as  a  light  auto  equipped  with  the  heavy,  stiff 
springs  used  on  auto  trucks  would  make  riding  for  its  occupants  any 
thing  but  comfortable.  The  adjustability  of  the  springs  in  the  FUL- 
FLOTEING  SEAT,  an  exclusive  patented  feature  of  the 


makes  the  Hadey-Davidson  the  one  motorcycle  that  is  absolutely  com- 
fortable for  every  rider,  regardless  of  weight.  A  comfort  device,  to  be 
worthy  of  its  name,  must  not  only  protect  the  rider  from  the  jars  and 
jolts  of  rough  roads,  but  must  also  overcome  an  equally  objectionable 
feature,  the  rebound,  so  common  to  the  ordinary  motorcycle. 
The  FUL-FLOTEING  SEAT  of  the  Hariey- Davidson  virtually  floats  or  carries  the 
weight  of  the  rider  between  two  concealed  compressed  springs.  One  of  these  springs 
assimilates  the  jolts  and  jars  due  to  bumps;  the  other  absorbs  the  rebound.  Thus 
the  rider  feels  no  jars,  vibrations  or  rebound,  but  floats  along  in  comfort. 
The  strength  of  these  springs  can  be  adjusted  by  a  few  turns  of  a  tension  nut  so  that 
they  will  operate  perfectly  under  the  weight  of  the  rider.  Thus  the  nder  of  a  Harley- 
Davidson  experiences  pleasure  and  comfort  going  over  the  roughest  road  as  he  does 
when  riding  on  the  smoothest  boulevard. 

When  you  purchase  a  motorcycle— get  a  comfortable  one  with  an  adjustable  FUL- 
FLOTEIXG  SEAT— a  Harley-Davidson.  Ask  the  nearest  Harley-Davidson  dealer 
for  a  demonstration  or  write  for  catalog. 

HARLEY-DAVIDSON  MOTOR  COMPANY 

PRODUCERS   OF    HIGH    GRADE    MOTORCYCLES   FOR    OVER    ELEVEN    YEARS 
331  B  Sheet  MILWAUKEE.  WISCONSIN 
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'1\»  the  nortlioasi  of  Auslnilia  lies 
Xi'w  ("iiiinea,  next  to  the  hirgest  islaiul 
in  tile  I'aeitic,  containing  nearly  three 
hundred  tlunisand  s(iuare  miles  of  land, 
of  which  practically  only  the  coast  has 
been  visited  by  white  men.  This  is  be- 
cause of  the  warlike  character  of  the 
natives  who  resemble  the  Australian 
aborigines,  but  are  stronger  and  fiercer. 
There  can  be  little  doubt  that  in  an 
island  of  the  va.st  extent  of  New  Guinea 
there  are  tribes  of  widely  divergent 
character.  As  far  as  known  the  country 
is  extreme!}'  fertile  and  the  climate  is 
salubrious.  .-Xttcnipts  have  been  made  by 
miners  and  agriculturists  to  avail  them- 
selves of  its  inineral  wealth  and  its  rich 
natural  products,  but  to  little  result, 
for  the  tribesmen  are  very  inhospitable. 
When  these  shall  have  been  subdued,  mil- 
lions of  acres  of  as  fertile  land  as  there 
is  upon  the  Globe  will  be  available  for 
settlement.  Alfred  Wallace,  Captain 
William  Moresby,  and  other  white  men 
who  have  ventured  a  little  way  into  the 
interior  say  that  there  are  magnificent 
forests  there  and  wonderful  banana, 
orange,  and  other  fruit  trees.  'They 
found  one  tribe  that  cultivated  the  soil 
and  fenced  in  its  plantations,  and  they 
also  found  natives  who  were  taken  to 
be  cannibals,  as  they  wore  human  bones 
as  ornaments. 

John  Bateman,  an  Englishman,  who 
with  a  large  party  endeavored  to  cross 
New  Guinea  from  Papua  Gulf  in  the 
south  to  Humboldt  Bay  on  the  north 
coast,  going  by  way  of  the  Fly  River 
Valley,  made  his  way  through  beautiful 
grass  and  forest  country  to  a  point 
nearly  one  hundred  and  seventy-five 
iTiiles  from  the  gulf  where  he  saw  the 
distant  peaks  of  snow  mountains.  Here 
the  party  was  set  upon  by  an  enormous 
band  of  fierce  blacks,  armed  with  spears 
and  knives,  and  a  furious  fight  ensued. 
Bateman's  men  slew  a  great  many  of  the 
natives,  but  failed  to  rout  them,  and  were 
forced  to  beat  a  retreat.  Several  of  the 
white  men  were  left  dead  or  dying  upon 
the  field  and  it  is  supposed  that  their 
bodies  were  all  eaten  by  the  savages. 

In  Borneo,  there  are  large  sections  of 
territory  never  yet  visited  by  white  men 
owing  to  the  inhospitality  of  the  head 
hunters  who  blow  little  poisoned  arrows 
through  bamboo  pipes. 


Sailing  far  to  the  south,  wc  now  come 
to  what  is  without  doubt  the  largest  scc- 
tit)n  of  /(•;•;•(/  incognita  in  the  world — 
the  great  unexplored  land  that  lies  about 
the  lower  pole.  While  it  is  true  that 
.Shackelton  penetrated  it  to  within  one 
himdrcd  eleven  miles  of  the  pole,  and 
,\mundsen  and  Scott  to  the  pole  itself, 
they  all  practically  followed  the  same 
patli  and  no  man  knows  what  lies  each 
side  of  it  or  beyond  it.  Here  is  a  great 
stretch  of  virgin  territory  known  by 
those  who  have  touched  its  four  corners 
to  be  about  two  thousand  miles  long  and 
of  about  the  same  breadth — four  million 
square  miles,  almost  as  large  as  .Aus- 
tralia, called  by  the  general  name  of 
South  \'ictoria  Land.  This  unknown 
continent  high-peaked,  rugged,  with  its 
aggressive  frigidity  and  rigorous  bliz- 
zards, still  awaits  the  coming  of  white 
men  who  shall  gridiron  it  with  their 
trails.  What  a  lure  to  the  imagination 
is  here  presented — to  traverse  this  great 
land  and  discover  what  treasure  it  hides 
away — what  stores  of  gold,  what  rare 
furs  to  clothe  milady's  form,  what  gems 
to  glisten  from  her  ears  and  throat ! 
There,  mayhap,  in  the  interior  treads  the 
prehistoric  mammotli.  It  is  a  country 
of  surmise,  a  country  of  conjecture,  and 
no  man  knows  what  may  be  turned  up 
there. 

Amundsen  was  favored  with  fair 
weather  in  his  successful  dash  to  the 
pole,  and  on  his  way  down  Scott  encoun- 
tered no  insuperable  difficulties,  though 
the  latter  perished  on  the  stormy  return 
journey.  Shackelton  proceeded  south 
under  terrible  stress  and  many  times  he 
and  his  men  were  near  unto  death.  Here 
is  one  of  the  pictures  presented  by  the 
brave  Shackelton  who  played  the  game, 
if  ever  man  did  play  it. 

"Two  days  had  to  be  passed  before 
we  could  make  the  final  dash  with  the 
flag,  days  of  shrieking  blizzards  and 
piercing  cold,  days  in  which  our  valuable 
food  was  going  without  our  marching 
and  in  which  we  had  a  gloomy  forebod- 
ing that  our  tracks,  to  which  we  w-ere 
trusting  mainly  to  return  to  our  depot. 
might  drift  up.  Truly  we  realized  that 
we  had  taken  a  most  serious  risk  and 
that  we  were  in  a  most  critical  situation, 
but  we  were  partly  sustained  by  the  fact 
that  at  any  rate  we  had  played  the  game 
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TheTrained  Man 
1\ever  Worries 
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When  the  chiefs  put  their  heads 
together  to  hire  or  "  fire,"  the 
really  efficient  man  doesn't  worry. 
He  knows  his  efficiency  will  take 
care  of  him,  and  that  there  is 
always  a  place  for  him. 

YOU  can  look  your  job  and  every  man  in  the  face  if  you  possess  the  Efficiency 
so  much  in  demand  everywhere  today.  Simply  because  your  schooling  is 
limited  doesn't  mean  that  you  cannot  acquire  that  Efficiency.  Because  you 
live  far  away  from  the  busy  city  doesn't  prevent  you.  What  you  do  or  how  little 
you  can  earn  are  not  obstacles.  


If  you  are  ambitious,  the 
International  Correspondence  Schools 
will  go  to  you  in  your  spare  time, 
wherever  you  live,  and  will  train  you  to 
become  an  expert  in  your  chosen 
line  of  work. 

It  costs  you  nothing  to  find  out 
how  the  I.  C.  S.  can  help  you.  Simply 
mark  the  attached  coupon  opposite 
the  occupation  for  which  you  have  a 
natural  liking,  mail  the  coupon  today, 
and  the  I.  C.  S.  will  send  you  facts 
and  advice  showing  how  you  can  rise 
to  better  things  in  the  occupation  of 
your  own  choice. 

Decide  today  to  learn  how. 
Make  your  first  move  off  the 
"anxious"  seat  by  marking  and 
mailing  the  coupon  NOW. 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

Box    1015.    SCH.VMON.PA. 

Explain,  without  further  olilit-Mi  ion  oti  my  part.  Tiow 
I  can  qualify  for  thf  imsition  ht-lnr.-  whit  h  I  mark  X. 
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Rubber 
Roofing 


Indestructible  by  Heat.  Cold.  Sun  or  Rain 
WAKKA>TED    FO  it    2  5     YEARS 

l-PIy.  35  lbs.  108  sqiiare  feet,  $t.W  per  roll. 
2-Ply,  45  lbs.  108  square  feet,  1.30  per  roll. 
3-Ply,  55  lbs.  108  square  f  et,    t,SO  per  roll. 

Dellverod  Froo  to  any  station  east  of  Rocky  Moun- 
t;uns  exfi'pt  Tex.,  Okl;i..  Colo..  N,D..  S.  D..  Wyo.. 
Mont  .  N.M..  La.,  (.ki.,  Ala..  Miss,  and  Fla..  on 
orders  of  three  rolls  or  more.  Special  prices  to 
these  Slates  on  request.    Satisfaction  Guaranteed. 

Reference  — Southern  Illinois  Nat't  Bank. 
Write    us  for    free   samples   or  order  direct 
£rom  this  advertisement.    Torme  Cash.    Address, 

CENTURY     MANUFACTURING     CO., 

DEPT.  37(>.    East  St.  Louis,  Illinois,    or 
DEPT.  370,     27     East  Monroe  St.,    Chicago. 
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GRANGER  BiCYCLES 

\\:i.\e  imforled  ro'Ur  ehaim,  sfirccJifCs  And  fe.ials:  New 
Departure  C'^nsUr- /ira/:<s  d,ad  Hubs.  Puncture  Proof 
Ttres:  hs^-hfit  i^raiie  rquip*n(nt  and  many  advanced 
features  p.  s'.es'.cil  t  v  no otlier  wheels.   Guaranteed  Syrs. 

FACTORY  PRiCESo';s*7°rfc'rcr.rp 

wheels.    Other  relial'ic    models    from  |12  up.     A  few 
po.'il   secunil  hanti  machines  13  to  $8. 

10  DAYS'  FREE  TRIALS™-";"!:' 

/^r^/airf,  anywhere  in  V .S..tinthour  a  cent  i>t  advarue. 
DO  NOT  BUY  a  bicycle  or  a  pair  of  Hres  from 
jnvone  at  any  price  until  yon  get  our  big  oe-v  catalog 
and  special  prices  ZVid  a  marvelous  neimoffe* .  A  postal 
brinp^everythinE.  ll'rite  i?  w^-.  TIBES.CoRBler-Rrakfi 
Roar  Whpels.  lamps,  parts,  %MVK\r^^^,  half  usn.tl prices. 
RifliT  Afffiits  everywhere  are  cnining  money  sell- 
inr  ntir  t  i^  vrle*;.  tires    and   sun^lrif;.       Write    today. 

MEAD  CYCLE  CO.,    Dept.W29,      CHICAGO 

n  FrTPir  lirHT  PIAMT^  complete  gasoline  engine,  dynam... 
LLtil/llUl^  LlUlll  rL/illliJ  switchboard  and  storage  battery  f-Mu 
A^;cll^■.^^  intc  1.     .*miTi<-an  Ratttry  Co..  117'i  Fnlton  St.,  Cbiengo  (Entail.  IS89.) 

THE  CLIPPER 

There  .ire  three  thince  th.it  destroy 
vour  l;iwnn  — Dandelions.  Kuek  Plan- 
tnin,  and  t'rab  Grass.  In  one  season 
the  Clipper  will  drive  them  all  out. 

Your  dealer  should  have  them  — if 
he  has  not,  drop  us  a  line  and  we  will 
send  circuiiirs  und  prices. 

CUPPER  LAWN  MOWER   CO. 
Box  15.  DixoD,  III. 


WHY  NOT  BE  AN  ARTIST? 


TUDY  drawing  at  home  under  Expert  Faculty. 

-'  We  have  successful  Btudents  in  every  purt  of 

th'^  world.    Turn  your  Talent  Into  money.    Our 

Students  are  filling  hinh  salaried  positions.  14  years 

sncressful  teachine.    Endor>ed  by  hiph  authorities. 

18  t'niirsesin  Commercial  and  II  lustrative  Drawing. 

OuWuwmmeI  Teachers' Normal  and  Applit-d  Art.  Profit  or  Culture. 

ART     1  Thorouehly  Equipped  Residence  School 

^kACBOOtd  Artisfs  Outfit  FREi:  to  KrirvUd  StudcTit^ 

iimETOYoJI  SCHOOL  OF  APPLIED  ART.774ftppliedArlBldg..BatlleCreek.Mlch. 


BRASS  BANDS 
FORMING^ 

SKND   YOUK  NAME.     We  ■ 

i-rii<i    yt'U   fill    instnic-tions   how 
oryiinize  a  euccet-t^ful  band.     Lots  o. 
money  and  fun.    We  will  send  you  a 
free  copy  of  oiir  Band  Herald.    Easy 
payments  accepted  on  in-struments. 

Lyon  &  Healy.  29-35  Adams  St.,  Chicaio 

World's  Largest  Music  House 


te  till'  last  and  ulniost.  Cramp  kejit 
attacking,'-  u.';.  and  every  now  and  then  a 
frozen  foot  had  lo  be  nursed  into  life 
a.t^ain  by  placiii;.,^  it  inside  the  shirt  and 
next  to  the  skin  nf  the  sufferer's  almost 
as  sufYerins.^  neis^hbor." 

Day  after  day  the  thermometer  stood 
at  70  degrees  to  72  degrees  below  zero, 
and  when  at  last  the  game  was  played 
nut  they  raised  the  British  flag  at  88:23 
degrees,  and  when  on  looking  south 
tl;ey  could  see  nothing  but  a  dead  white 
snow  plain  over  which  the  blizzard 
writhed  and  twisted,  they  turned  back. 

"I  shall  never  forget,"  says  Amund- 
sen, "the  day  we  reached  Shackelton's 
Farthest  South.  It  was  my  turn  to  be 
]iioneer.  It  is  wearisome  work  this  going 
on  in  front.  No  one  to  talk  to,  nothing 
to  see.  The  plain  spreads  out  in  all 
directions  until  it  loses  itself  in  the 
iiorizon.  1  had  now  gone  on  for  a  couple 
of  hours  and  was  deeply  immersed  in 
mv  own  thoughts,  when  I  was  aroused 
i)v  ringing  cheers.  The  Norwegian  hag, 
my  dear  country's  flag,  unfolded  itself 
from  the  foremost  sledge  and  fluttered 
in  the  gentle  southerly  breeze — 88:23 
degrees — Shackelton's  Farthest  South 
had  been  passed !" 

P)Oth  Shackelton  and  Amundsen  re- 
turned to  their  ships  with  joyous  hearts, 
eager  to  report  their  discoveries.  But 
what  must  have  been  the  feelings  of 
poor  Scott  when  he  saw  the  Norwegian 
flag  fluttering  at  the  pole!  Without 
doubt  his  death  was  due  as  much  to  his 
terrible  disappointment  as  to  the  cold 
which  searched  out  his  vitals,  for  the 
heart  chill  was  as  great  as  the  flesh  chill. 
But  had  he  been  able  to  keep  on  down  to 
Enderby  Land,  his  feat  would  have  been 
far  greater  than  those  of  his  predeces- 
sors, for  he  would  have  crossed  the  great 
Antarctic  Continent — a  journey  that 
some  enterprising  voyager  will  make 
some  day.  What  is  more,  this  vast  coun- 
trv  will  perhaps  become  habitable  in 
time,  for  scientists  agree  that  the  world 
is  growing  warmer,  and  point  to  the 
melting  of  the  glaciers  as  proof  of  the 
fact. 

And  now,  with  our  projective  fancy 
we  have  peered  into  nearly  all  the  great 
blank  spaces  upon  the  map.  What  a 
world  remains  for  man  to  explore,  sub- 
due, and  exploit ! 
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Ba^s-orone 
TTW^    pound  6\.ASS 
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MEN'S  12  SIZE  THIN  MODEL  WATCH,  17  JEWELS,  ADJUSTED, 

ELGIN,  WALTHAM,    or    HAMPDEN    movement.     Warranted 
accurate.     Finest   gold  strata    case,     guaranteed    25 
years;   artistically  engraved,  engine  turnetl    plain 
polished  or  your  monoKram  engraved  FREE       Liphty  per 
cent  of  all  men's  watches  sold  today  are  those  neat  open 
face  Thin   Models.     At  our  Special   Sale  price  of  $18.95, 
with  monoRram  engraved  free,  this  watch  has  no"run- 
ninct  mate"  in  the  world.       Sent  all  charpcs  prepaid  on 

30   DAYS    FREE  TRIAL 

THEN  $2.00  A  MONTH  >[..r„' .ro'ir'JSSSe 

These  Dlainond  Rlnes  are  the    famous    I  oftis  "Perfec- 

tion-'  G-pronir  11k  ar.li,l  piM  mountinpa.  Finest  pure  white  diamondB. 

CKEOIT  TKKMS;     Om-fifth    down,  balance    divided    into  eignt  <-qua 

unt3    payabio  monthlv.    Sent  prepaid  on  approval.   Write  for  freet 

conUinmp  over  '.^.OOO   illustrationB  of  Diamonds,  Wntchte.  Jfw* 

eif      It  "'Hh  all  almut  our  easy  credit  plan.     I>.cal    H.'iTPBontativfS   wai  ^ 

LOFTIS  BROS.  &  CO.*  Diamond  Merchants 

Dept.  C959  100  to  108  N.   State  St.,  CHICAGO,  ILL. 

Branch  Stores:    Pittsburgh;  Pa.,  and  St.  Louis,  Mo. 


Guaranteed  25  Years 


Kindly  men 


lion  Technical  World  Magazine  ivhen  xvriting  advertisers. 


NEW   YORK'S  SKYLINE   AS  SF.EN   FROM   THE   HUDSON 

"Thu  Hudson  Rivur  is  loo  wide  a  harri.-r  between  Now  York  :ind 

New  j'ersuy." 


GETTING    RID    OF    THE    HUDSON 

By    GEORGE    M.    LEE 


IT  has  been  fduml  necessary  to  Inik 
up  two  of  tlie  Allantic  States  by 
artificial  means.  The  Hudson  River 
is  too  wide  a  barrier  between  New- 
York  and  New  Jersey.  Between 
these  States  traffic  is  increasing  at  the 
rate  of  five  per  cent  a  year,  and  since 
the  existing  ferries  are  entirely  inade- 
quate to  meet  the  demands,  it  is  planned 
to  take,  metaphorically,  the  Hudson 
River  off  the  map  by  spanning  it  with  a 
new  suspension  bridge  and  by  burrowing 
under  it  with  two  more  tunnels.  • 

The  proposition  of  thus  conquering 
the  river  presents  a  huge  task.  The 
bridge,  when  completed,  will  have  the 
longest  span  of  any  such  bridge  in  the 
world,  and  will  cost  from  forty-two  mil- 
lion to  one  Jiundred  million  dollars. 

The  bridge  is  to  cross  the  river  be- 
tween 57th  Street,  New  York  City,  and 
7th  Street,  \A'est  New  York,  on  the 
brow  of  the  beautiful  New  Jersey  pali- 
sades. The  tunnels  are  to  be  constructed 
between  Canal  Street,  New 
York  City,  and  13th  Street, 
Jersey  City. 

B  ridge     and 
T  u  n  n  e 
C  o  m  m  i  s- 
sions  for 


each  State  have  the  matter  under  advise- 
ment. The  two  States  are  to  finance  the 
bridge  on  a  fifty  per  cent  basis,  and  the 
revenues  derived  from  the  use  of  the 
bridge  for  vehicular  traffic,  it  is  ex- 
pected, will  be  sufficient  to  maintain  it. 

The  longest  span  of  the  bridge  will  be 
two  thousand  seven  hundred  thirty  feet, 
and  the  height  of  its  towers,  over  five 
hundred  feet.  There  will  be  accommo- 
dations upon  it  for  four  or  more  trolley 
lines,  four  or  more  regular  bridge  lines, 
besides  a  wide  driveway  for  vehicles  of 
all  kinds,  and  ample  space  for  jiedes- 
trians,  should  there  be  any  who  care  to 
make  such  a  trip. 

The  tunnels  will  be  about  twenty-nine 
feet  in  diameter,  with  room  for  the 
passage  of  vehicles  in  either  direction  in 
each  tube,  besides  a  wide  passagewaw 
above  the  wheel  grade,  fo"  pedestrians. 
The  space  beneath  the  roadway  proper 
is  to  be  rented  i.nit  to  public  utilities 
companies. 

.Kutomobile     enthusiasts     are 
much    interested    in    the    enter- 
prise,  which   they   regard   as   a 
ink     in     their 
li  o  p  e  d  - 
ocean  higl' 
wav. 
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Famous  $35. OO  Set-Now  $19. 80 
$2.00  a  Month 


EuKiiic  ll|"-riili>ui,  Mo.l- 

IioIh  siihjcci   fi>viT>'(i   liy  expertH 

t    liit!  seu-li    volinuc   (',vi>loi..-cli,L. 

(tu   on  Ilif  siilijerts  nifiitioiu'il 

iHin-tHi)iiii(;il  liinguage  by  men 


SHIPPED  FREE 


M.-rharii.-;.!    Kiij 
cm  Sliup    Pr.irtir.--Il 
I'rnm   A   to  'A   in  lliis  urt-uX 
KvHi->thiiitx  ><iii  wjMit  tu  kii 

iiMlow  is  tre;iteil  in  siiii|ilf.  _     .  „      ._.      , 

wlin  jire  not  onlv  f-\|MTl  rnt^imn-r^  t ti'MUsi'lves,  but  gre;it 
tea.  her-  and  »ritfiv.  I  In-  fi;ll.  r..ni|.l.'te  SS;^, 00  edition. 
for  ;i  rhort  tiniH  at  S19.S0~S-J.0iJ  ;i  month. 

Here's  our  offer:  We'll  ship  the 
entire  seven  volumes  free,  express 
[lai.i,  nil-rely  at  your  reque.it  on  coupon  below  for  seven 
(1  ivs'  free  examination.  If  you  like  the  books,  pay  only 
S19.H0-iitS2.fl0  a  month.  Otherwise  we  il  lalte  them  back 
without  ch;irging  yon  one  cent. 

Subjects  Thoroughly  Covered  

Madiiii<>  Shi>p  \>»i-L       Vprlinil  MUlinff  Mai-hlii<>       Motor-Driven 

Sh-.p-.     Shop  I.ik-hliiiir     F.Hpii.p— Electrlr  WrMiiic-  Tool  Mnkinif 

MfliiHurey     MHrnifiictiiro  of  Iron  ftiid  Steel  —  lliph-Spped  Stct-I 

H.IHS  in  ('asliiiKH     KliTlrir  Liftine  )IngiM-lt— Mai.-iu-)ir  riHldips 

Making  a  Mafhini-t       Thf  \'\i-.\\  Fnri-mi»n  —  I'ltllern   Mnkine  — 

Foil  ml  ly  Work  —  Aiilomatic  Coal  and  l»re  llandlini:  ApplmnoP'i  — 

Marhine  pHitH-ConNtriiction  oi"  Roilert*— Typpi  iif  Koilpra— Iloilfr 

4cpi'SHori<»s— Sfeniu  Pamps— Air  t'ompressors— Tlip  Stenm  Engini' 

-  Thp  Stpnm  Tnrliine  — Indicators — Viilve  (ieors— KefriBeralion— 

<;as  [•rodnccTM  —  (3a*i  E>ieiiip>i  —  Autonirthiles  —  Elevatort  —  Shepl 

MpIuI    Work  — PrftPl'iPiiI    Frnhleras   in    niPOHiiralioii  —  Mechanical 

i)ra«ine:— l>ra[(i«e  Room  Organization— Machine  lloitfn.  etc. 


/  FREE  COUPON 


3.(l9'i  pages,  7\10  inches;  '-'.S'JT  illuHtratioiis.  full  page  plates, 
dini;i'ams  etc.;  hundredn  ot  vnlunble  tables  and  r»rniuhi>t:  carefully 
cniHs-indexed  for  quick,  easy  reference.  Itound  In  half  red  mu- 
rocco,  gold  stamped. 

FREE!!    SI 2.00  Consultino  Membership 

livery  man  %vhi:i  takes  a.ivaiit.iyc  of  tlii^  ortcr  nnw   gel'i  absoluielv 
free  our  complete  consulting  ninnberiihjij,   umk-r  ivhich  our  einire 
staff  ol  engineers  answers  all  ques- 
tions and  solves  all  your  engineer-  "•■^■•■■■■■l 
ing  prublenis  a  whole  year  abso-        * 
lulely  free.    <Jnc  question  answer- 
ed may  be  worth  more  tlian  the 

whole  price  of  the  books.    Usual      g  ---—*.       w 

price  $12.00-now  free  with  the      /       Worth  $15.20  to  YoU 

lirif  coup™. "Books  'Jo",o"^  /      American  Technical  Social,: 

you  at  once,  express  paid,      ^  Please  sen(l  me  seven  volume  set 

Our  liberal  offer  protects  *  Cyclopedia  oi  Mechanical  Engiueer- 
you.  You  take  no  *  ing  for  seven  days"  free  examination. 
chances.  You  are  not  9  Jf  1  dccidctobuy,  willSend$,;.OCi  inseven 
bothered.  If  the  books  0  daysandbalanceii2.00amonthuntilil9  80 
cannot  sell  themselves  0  has  been  paid,  when  $35.00  books  and  $1  J,  00 
to  you  strictly  on  0  consulting  membership  will  be  mine  free. 
merit,  don't  keep  *  Otherwise  will  notify  you  and  hold  books  sub- 
tliem.  Butfirstin-  ^  ject  to  your  order.  Title  not  to  pass_until  fully 
spect  them.  Mail  g  paid, 
the  coupon  today.       g 

Ainerican         * 

Terlinleal        / 

Society         0 
Chicago.  U.S.A.      0       Occupation 
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Kmploye 


Important  Advantages 

Unlimited  Speeds.  Perfect  Control. 
Noiseless.  Highly  Efficient.  Quick 
Stops.  Sudden  or  Gradual  Starts.  Km 
ward  and  Reverse.  No  Shocks.  Dur.i 
bililv.  Power  Economy.  They  ar( 
worthy  of  your  consideration. 

Rdikwood  P;  ner  Frictions  are  tin 
acknnwledg^ed  standard.  Made  to  fu 
your  speciHcations. 

Our  booklet. " Friction  Transmission. ' ' gives 
ilata  aiul  forniulae  invaluable  to  the  lie- 
siuMier.  Sent  Free  on  Request  to  those  wliu 
state  occupation  and  firm  connected  with. 

The  Rockwood  Mfg.  Co. 

1903  English  Avenue 

Indianapolis,  Ind.,  U.  S.  A. 


A    WATER    SUPPLY 

without  operating  expense  and  at  low  first  cost 
may  be  secured  with  a 

RIFE  RAM 

The  ram  is  operated  automatically  by  the  flow 
of  3  or  more  gallons  per  minute  from  a  stream, 
artesian  well  or  spring  having  a  head 
or  slanting  fall  of  3  or  more  feet. 

It  will  deliver  any  quantity  of  water  where 
you  want  it. 

Free  information  on  request. 

RIFE  ENGINE  CO. 

2114  Trinity  Bldg.,  NEW  YORK 


Cut  Your  Glass  Circles 

This  *'Red  Devil" 
Will  Cut  Them 

In  any  kind  of  glasa. 
Cut3  from  2-inch  to  22-inch 
;  and  each  curve  or  circle 
is  cut  absolutely  accurate. 
You  can  also  use  it  for 
I  straight  cutting.  It's  a 
very  handy  and  practical 
tool  for  any  mechanic  to  own.  It's  a  "Red  Dovii"  one 
of  3,000  tools  we  make.  You  can  get  it  from  your  local 
hardware  store  if  you  insist  on  "Red  Devil"  No.  263. 
But  if  you  can't,  send  us  your  dealer's  name  and  $1.25 
and  ONE  only  sample  with  two  extra  wheels  will  be 
Bent  you  prepaid. 
Smith  &  Hemenway  Co..  151  Chambers  Street.  New  York  City 


Kindly  mention  Technical  World  Magazine  zvhen  writing  advertisers. 


Oppprtunrt^  G)lumns 


AGENTS   WANTED 


AtlKNTS  MARK  HUi  MONKY  wlliiiK 
our  now  Kdld  iotli'i-s  for  oflici'  wiiulnw«.  Mtoro 
fn.iati'Hn*)  K'htsssiKii^-  Aiiyoiionm  put  tlirin 
on.  Write  today  for  frt'c  suniplc  and  full 
imrtiruliirs.  .Mt>tullie  Sig"  Letter  Co..  401 
N.  Chirk  St..  OhiciiKo. 


AGENTS-PortriiitsIV.c.  friuiu's  I'.c.  sheet 

Sietures  Ic.  Btereoseopes  'iV.  views  le.  3U 
«y«'  en'tJit.  Siiniples  und  cntnloti  free. 
<\>u»oIidnted  Portrait  Co..  Depl.  1236.  1U27 
W.  Adams  St..  (.'hu-iii;o. 

AGKNTS-OrU  WONnKllFlL  MMI- 
non«  Crueilix:  scIlinK  better  thnn  ever. 
Some  territory  still  open.  Shines  hII  iiiu-lit 
in  darkest  room.  Write  for  Agency.  Pioneer 
Portruit  Co..  Dept.  4.  ChieaKO. 

AQKNTS— Stop  s'cllinK  old  worn  out  lines. 
Something  new,  (jond  forS^Oa  week  or  more. 
Write  for  our  proposition  to  exelusive 
agents  A.  S.  Shuh.  Sales  Mgr.,  1682  Syca- 
more St.,  Cinciuuati.  (). 

ABSOLUTELY  I'UEK  for  30  d.iys  only. 
12  guuniuteed  I*.  S.  Fire  ExtinHuishera, 
Secure  territory  ntiw.  Special  offer  given 
to  Imt  one  representativ)-  in  each  section. 
United  Mfg.  Co..  V,:47  Jefferson.  Toledtt.  O. 

WIT.I.  PAY  riliahle  man  or  womnn  S12.50 
to  di-tril.iite  I'Hl  Free  fkgs.  Borax  Soap 
Powder  aiiiuni:  friends.  No  monev  required. 
U.  Ward  Co..  "Jls  Institute.  Chicago. 


AUTOMOBILE    SUPPLIES 


KEROSENE  FOR  AUTOMOBILES.  New 
Model  B  uses  successfully  hulC  Hud  half 
iniiturp  lowest  grades  kerosene  diid  gaso- 
line. Satisfaction  guaranteed  or  money  re- 
funded. Greatly  increased  power,  very  slow 
speed  on  high.  Starts  easy  at  zero.  Special 
agents"  prices.  Department  C,  Air-Fric- 
tion Carburetor  Co..  Dayton.  Ohio. 


BUSINESS  OPPORTUNITIES 


LET  THE  PARCELS  POST  HELP  YOU. 
Add  (S15  to  S25  weekly  t  to  your  present  salary 
or  income.  Start  during  spare  time  and 
build  up  a  permanent  mail-order  business  of 
your  own.  We  show  you  how  and  help  you 
miikegood.  N'ocanvassing.  Experience  un- 
necessary. The  Parcels  Post  makes  succe.ss 
doubly  sure.  Our  new  iileas  and  up-to-date 
planshrinethemoney.  Noso-called  "Course 
of  Instruction"  to  sell.  We  Ki\e  that  free. 
Write  tntiny.  Ad'lress  Pease  Mfc.  Co.,  Inc., 
Dept.  K.  70  Broadway.  Buffalo.  N.  Y. 

WOULD  ynu  like  to  nun  a  good  paying 
mail  or-ler  business?  We  have  a  line  that 
gets  repeat  orders  all  the  time:  yoii  can 
start  in  spare  time;  invest  a  dollar  or  two  a 
week  and  soon  own  a  nice  business  of  \onr 
own:  write  for  particulars.  Nadico,  16C5 
Beimout  Ave.,  Chicago. 

AGENTS'  PRICES.  One  machine  at 
Whoies;ile  price  to  introduce  our  goods. 
Bargains  in  e\  ery  make.  Typewriters  for 
So.OO  up.  Standard  'Ivpewriter  Exchange, 
31  Park  Row.  New  York. 

LEARN  TO  COLLECT  MONEY. -By  a 
sure  eu-'-y  t^stem.  Good  income.  Quick  re- 
sults. Send  for  free  book  "Skilful  Collect- 
ing."   Collectors  A^n.,  Bank  St..  Newark. O. 

YOUR  OPPORTUNITY  SELL  $4  WORTH 

of  goods  for  50c;  iii\estigate.     Balsim  Prod- 
ucts Companj.  Cleieland,  Ohio. 


CORRESPONDENCE   AND   INSTRUCTION 


UNCLE    SAM    IS    A    LIBERAL   EM- 

ployer.  Qualify  for  a  Government  position. 
We  prepare  you  by  mail  for  any  Civil 
Service  Examination.  Write  today  for  free 
Booklet  33.  Capital  Civil  Service  School. 
Wasliington.  D.  C. 


OLD  COINS  WANTED 


W.25  EACH  paid  for  U.  8,  Flying  Kakde 
Cents  dated  lS>fi.  Keep  all  monr\  dated  be- 
fore ISOtt,  an<l  send  Hk-  at  once  for  Ne»  II- 
Instrated  Coin  Value  Book.  4x7.  It  may 
mean  your  fortune.  Clarke  A  Co.,  Coin 
l).-alers.  Box  142.  Le  Roy.  N,  Y. 


ELECTRICAL 


ELKC  IRICAL.  Just  what  you  have  been 
Inoking  for.  Our  Modern  Blue  I*rlnt  Chart 
Method  of  Electrical  Wiring  liinirr.im-*. 
Thuroughlv  explained  so  that  Vcni  .mii  easily 
uniieTvUuii!  them.  All  kinds  of  It.ll  Wirirtg. 
Annun<iators.  'Jelephones.  Mounc  \\  j  r- 
ing.  Conduit.  Theatres.  Isolari-d  I'lants. 
Dynamos.  T  ra  n  s  f  o  r  m  erH  .  Are  Lights. 
Special  Treatise  on  Motor  Wiring.  Write 
for  information.  Eh'ctrical  Wiring  Dia- 
gram Co.,  Box  G-173,  Altoona.  Pa. 


FARMS,    REAL  ESTATE,    ETC. 


THE  CHEAPEST  ALFALFA  FARMS 
and  Truck  Lands  in  Arizona.  Finet^t  cli- 
mate: excellent  markets.  Gila  Valley 
Ro;ity  &  Lo;;n  Company,  Duncan.  Ariz. 

CASH  FOR  YOUR  BUSINESS  or  real 
estate.  I  bring  buyers  and  sellers  together. 
If  you  want  to  buy.  sell  or  trade,  nddresi 
Frank  P.  Cleveland.  1?11  Adams  Express 
BIdg..  Chicago.  111.     Established  1S?1. 

2:10  ACRKS  IMPltOVKD  irrigated  farm 
pays  SI. .Mil  m  Net.  §.".0  IH)  per  acre.  72  acres 
with  w.iter  right,  unimproved,  all  good. 
SlM.iXl  per  acre.     John  Glenn.  Vernal,  Utah. 


FOR    THE    HOME 


GRANDFATHER'S     CLOCK     WORKS, 

S5.no.  Sliuhtly  shopworn,  quantity  limited, 
others  wiih  chimes,  all  prices:  also  several 
nice  grandfather's  clock  cases,  exceptional 
b.irgains.  Clock  Company,  6190  Cayuga  St.. 
Philadelphia.  Pa. 

GOLDFISH.  Rare,  hardy  varieties. 
Artistic  aquariums.  Imported  snails,  water 
pliints.  aquarium  cement.  Catalogue  free. 
Pioneer  Goldfish  Company,  Goldfish  Hatch- 
ery. Racine.  Wisconsin. 


HELP  WANTED 


LOCAL  REPRESKNTATIVE  WANTED. 

Splendid  income  assured  right  man  to  act 
as  our  representative  after  learning  our 
business  thoroughly  by  mail.  Former  ex- 
perience unnecessary.  All  we  retpiire  is 
honesty,  ability,  ambition  and  willingness 
to  learn  a  lucrative  business.  No  soliciting 
or  traveling.  All  or  spare  time  only.  This 
is  an  exceptional  opportunity  for  a  man  in 
your  section  to  get  into  a  big  paying  business 
without  capital  and  become  independent 
for  life.  Write  at  (Mice  for  full  particulars. 
National  ('n-(  )p.Tat  i\e  Realty  Companv, 
L-136  .Marden  BuLlding.  Washington,  D.  C. 

BIG  MONEY  WRITING  SONGS-We 
have  paid  thousands  of  dollars  to  song 
writers— send  us  your  poems  or  melodies- 
Acceptance  guaranteed  if  available  l>y 
largest,  most  successful  concern  of  the  kind'. 
Wepublish,  ad\ertise,  secure  copyright  in 
vour  name  and  pay  51)  per  cent  if  successful, 
Huudredsof  delighted  clients.  Write  todav 
fnr  Big  Alagazine.  Beautiful  Illustrated 
Book  and  examination  of  your  work  —  ALL 
FREE.  DugdnieOo.,252Dugdale  Building, 
Washington.  D.  C. 


.MEN  AND  WOMEN  WANTED  FOR 
Go\  ernment  jobs,  S65  to  SlOtl  month  to  com- 
mence. Vacations.  Steady  work.  Over  12.- 
000  appointments  coming.  Parcel  Post  re- 
quires several  thousand.  Influence  unnec- 
essary. Write  immediately  for  free  list 
of  positions  available.  Franklin  Institute, 
Dept.  R29,  Rochester.  N.  Y. 


HELP  WANTED-Contlnued 


FliKK  IMJSI  K\  I  Kl>  HOOK  tells  of 
about  ;11HI.11IH)  protrcl.tl  posil  iniis  in  C.  S. 
service.  Thousands  of  vacancioH  every  year. 
There  is  a  big  chance  here  fi)r  you.  sure  and 
generous  pay,  lifetime  employment.  Just 
ask  for  booklet  S  2.  No  obligation.  Earl 
Hopkins,  Washington,  1).  C. 

MEN  OF  IDEAS  and  Inventive  ability 
should  write  for  new  "Lists  of  Needed 
Irnentions",  "Patent  Uuyers"  and  "How  to 
Get  Your  Patent  aie!  Your  Monev".  Advice 
FUKK.  Randolph  &  Co..  Dept.  ;^6,  Wash- 
ington, D,  0. 

I  NEED  GOOD  MEN~Everywherc-part 
or  all  time  —  learn  my  business— make  monev 
with  me — no  experience  needed— tvpewriter. 
desk  and  full  outfit  free.  W.  M.  Owtrander. 
Dept.  14.  12  \Ve-t  :nst  Si..  New  York. 

I  WILL  START  YOU  earning  S4  daily  at 
home  in  spare  time,  silvering  mirrors;  no 
capital;  send  for  free  instructive  booklet, 
giving  plans  of  oTieration.  G.  F.  Redmond. 
Dept.  B-P.  Boston.  Mass. 

SALESMKN  MAKING  SMALL  TOWNS. 
Wholktimk  oh  sii>K-LlNK.  Sliiiuld  ciirrv 
our  ra.--t  sellinu'  pocket  side  line.  Spi -ci.il 
sales  [jlan  allowing  reluru  of  uiir-iibi  i;ood.s. 
Makes  quick,  ca>y  s;i|rs  ?]  IH)  commi  — ion 
on  each  order.  SOMETHING  ENTIRELY 
NEW.  Write  for  outfit  tn-dav-  Caufield 
Mfg.  Co..  2i'sSiL'el  St..  Chica^jo.  HI. 

BE  A  DETECTIVE.  Big  pa.v.  easy,  n'eas- 
ant  work.  Traveling  evervuhere.  Wri  e 
National  Detective  Agency,  Depitrtment  34. 
Houseman  Itlk..  firand  Rapids.  Mich. 


BE  A  DETECTIVE.  Earn  ^^  monthly. 
Practice  this  fascinating  profession.  Many 
openings.  Taught  by  mail.  American 
School  of  Criminology.  Dept.  T.  Detroit, 
Mich. 


MACHINERY 


COST  SHEET,  giving  cost  of  fuel  for  oil. 
gas  and  steam  engines  and  current  for 
electric  motors;  at  all  prices  and  rates  of 
consumption;  folding  pocket  size,  10c, 
stamps  or  coin.  A.  Stritmatter,  212  E.  7th, 
Cincinnati.  O 


MOTION  PICTURE  PLAYS 


MOTION  PICTURE  PLAYS  WANTED. 
You  can  write  the  >?.  We  teach  you  by  mail. 
No  experience  needed.  Big  demand  and 
good  pay.  Detailsfree.  Ass'd  M.  P.  Schools, 
6S9  Sheridan  Road,  Chica{:o. 

WRITE  MOVING  PICTURE  PLAYS:  SIO 

to  SHXI  each;  constant  demand;  devoteall  or 
spare  time:  experience  or  correspondence 
course  unnecessarv.  Details  free.  Atlas 
Publishing  Co.  .ttS.  Cincinnati.  Ohio. 


MUSIC 


SONG    POEMS    W.VNTED-Send    us 

your  song  poems  or  melodies.  A  hit  will 
briuK  big  money.  PROPOSITION  POSITIVE- 
LY UNEQCALED.  Ava  lable  wcirk  accepted 
for  publication  and  cojiyright  secured  in 
your  name.  Our  composing  staff  abso- 
lutely BKSTOF  ANY  <'OWPANYOFITS  KIND. 
Instructive  booklet  free.  Marks-Goldsmith 
Cn  .  Dept.  y..  Washington.  D.  C. 

RAG-TIME  PIANO  PLAY'ING  TAUGHT 

by  mail.  Book  Free.  Christensen,  8Jl 
Auditorium  Bldg..  Chicago. 


PATENTS  AND  PATENT  ATTORNEYS 


PATENTS.  Every  inventor  should  have 
our  "'Inventor's  Primer";  containsstatistics 
of  interest  to  all.  Sent  free,  with  squaredeal 
contingent  fee  plan  if  desiivd.  Milo  B. 
Stevens  &  0<y.  Estab.  1864.  612  F  St..  Wash- 
ington.   336  Monadnock  Blk..  Chicago. 


Kindly  mention  Technical  World  Magazine  zvhen  zvriiing  adzertisers. 
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OPPORTUNITY  COLUMNS— Continued 


PATENTS  AND  PATENT  ATTORNEYS 

(Continued) 

FIND  OUT  FOR  YOUItSKLF  what  to 
ipvent  and  how  to  procure  and  seJl  a  putent 
for  the  pame.  My  book,  "Inventor's  Uni- 
versal Educator."  covers  the  mutter  from 
A  to  Z.  140  pages,  eleeantly  bound.  Also 
contains  600  mechanical  mo\  ;'nifnts  and 
50  perpetual  motions.  Prirt'  Sl.ni),  postage 
free.  Money  returned  if  imt  nn»re  -than 
eatisfactorv.  F.  G.  Diet('riLh,  6dO  Ouray 
Building'. Washington,  D   ('- 

"PATENTS  AND  PAT?:NT  POSSIBILI- 
ties'*  is  a  7'J-page  treatise  which  tells  all 
about  patents,  what  to  invent  and  where  to 
Bell  it.  It  gives  honest  advice  to  inventors, 
and  is  full  of  valuable  and  interesting  in- 
formation. Write  for  it  today!  It  is  FREE. 
H.  8.  HILL. 907  McLachlen  lildg..  Washing- 
ton.  D   C. 

PATENTS  OF  VALLE.  lYompt  and 
efficient  service.  No  misleading  induce- 
ments. Expert  in  Mechanics,  Book  of 
Advice  and  Patent  Office  Rules  free.  Clem- 
ents &  Clements,  Patent  Attorneys,  706 
Colorado  BMg..  Washington.  I).  C. 

"  "PROTECTIVE  PATENTS"  and  our 
other  bonk,  "Letters  of  Putent  Success," 
sent  on  request  to  inventors.  Wide  experi- 
ence. Personal  service.  Trade-murks  reg- 
istered. Write  today.  Hobh  it  Robb,  Patent 
Specialists,  2(^2U«  Southern  Bldg.,  Wash- 
ington. I>.  C. 


A  PAT  ENT  EXPERIENCE  OF  Si  YEARS 
makes  my  services  invaluable  to  honest  in- 
%-entor8.  My  FREE  book  tt-lls  the  story. 
Write  for  it  today.  A.  M.  Wilson,  302  Victor 
Bldg..  Washington,  It    O. 

PATENTS  THAT  PROTECT.  Advice  imd 
booksfree.  HighestreTerences.  Beatresults. 
Send  sketch  or  model  for  free  search. 
Watson  E.  Coleman,  Patent  Lawyer,  GiA  F 
Street.  Washington.  P.  C. 

0.  L.  PARKER,  Patent  Attorney.  944 
G  Street,  Washington,  D.  C.  Inventor's 
handl)0()k.  "Prote<'ting.  Exploiting  ami 
Selling  Invent ioH'-^."  sent  frei-npcm  reqii»—t. 

PATENTS  — HERBERT  .JENNEIt.  pLit- 
ent  ftttornev  and  mechanical  expert.  60S  F 
St..  Washington,  D.  C,  established  !»<(.  I 
make  a  free  examination  and  report  if  a 
patent  can  be  had  and  exactly  what  it  will 
cost.     Se"d  For  circulnr. 

FOR  SALE— r.  8.  patent  on  windmill 
regulator.  Can  be  used  on  \\  ind  mills  of  dl  F- 
ferent  makes.  Cheap  and  simple  to  make. 
Terms  ca-h  or  rovnltv.  Alfred  Ugstad. 
R.F.D.fi.  Fergus  Falls,  Minn. 


PHOTOGRAPHY 


LEARN  PHOTO  TINTING.  For  Pleasure 
or  Profit.  Fascinating  occupation  for  spare 
time.  Anyono  with  artistic  tastes  can  quick- 
ly 'earn  to  do  marketable  work.  Write  for 
free  booklet.  Sample  hand-colored  card  10 
Cents.  Keil-Burr  Compauy.  56-58  T.  Pine 
St,.  New  York  (;ity. 


MONEY  IN  PHOTOGRAPHY,  I  start 
amateurs  making  money  at  home  taking 
portraits;  become  professionals.  Studio 
secrets,  retouching,  etc.,  fully  explained. 
Wells'  Studio.  East  Liverpool,  Ohio. 


LKARN  TKANSPHOGRAPHY.  Make 
coloied  transparent  photO),'rapliH  on  Wat<  h 
dials,  chinaware,  metals,  etc.  Photographic 
experience  unnecessary.  Greenhalgt,  816 
58th,  Brooklyn.  N.  Y. 


PRINTING 


GUMMED  LABELS  1000 50c.  Advertising 
Specialties,  '^v.  catalog  2c.  MacTaggart, 
12.35  Arch,  Philadelphia,  Pa. 


STAMPS 


FREE  Packet  of  115  Foreign  Stamps  with 
our  half  and  one  cent  net  approvals  for  2c. 
Palm  Stamp  Co.,  249  No.  Carondelet  St.. 
Los  Angeles,  Cal. 


TECHNICAL  BOOKS 


FOR  SALE— 10  Vol.  Cyclopedia  Architec- 
ture, Carpentry  and  Building.  8  Vol.  Civil 
Engineering.  4  Vol.  Auto.  Engineering,  2 
Vol.  Motion  Picture.  4  Vol.  Fire  Prevention 
and  Insurance.  Latest  books  on  these  siili- 
jects.  Also  one  12  Vol.  Comi)lete  Euijineer- 
ing  Reference  Library.  8  Vol.  Cy.lopfdi  u 
Agriculture,  6  Vol.  Cyclopeda  Adv.-rt  isiuk'- 
These  books  are  in  first  class  condition  - 
never  used.  Special  low  prices  for  quick 
sale.  Engineering  hand  books  covering 
every  subject,  Sl.OU  each.  Let  me  know  your 
wants.  Can  make  prompt  shipment.  Ad- 
dress C.  H.  W.,  care  of  Technical  World 
Magazine.  Chicago,  III^ 


CALCULATE  with  multiplua 
division  tables.  Ciuiip.ut.  simple,  i 
Save  time  and  mental  effort.  I'n 
paid.  25  cents.  H.  \V.  Aplington.  I 
27,  Grand  Central  Station,  N.  Y.  City, 


v.'b;; 


TYPEWRITERS 


SUMMER  BARGAINS.  Our  entirestock 
of  Factory  Rebuilt  Typewriters  is  offered  at 
below-list-prices  for  the  summer  only.  All 
trade-marked  and  guaranteed  for  one  year 
like  new  machines.  Buy  now  and  save  a3 
much  as  $75.  We  oi>erate  four  large  factor- 
iesand  have  branch  stores  in  leadingcities. 
Write  for  Summer  Price  List  and  Catalog. 
American  Writing  Machine  Co.,  Inc.,  345 
Broadway,  N.  Y. 


LARGEST  STOCK  OF  TYPEWRITERS 

in  America.  All  makes.  Underwoods,  L. 
C.  Smiths.  Remingtons,  etc.  K  to  H  Mfrs. 
priceslmanv  less.-RENl  ED  ANYWHERE 
—APPLYING  RENT  ON  PRICE.  First 
class  machines— KENT  ONE  AND  JUDGE 
on  these  most  liberal  terms.  Write  for  Cat- 
alog 120.  Tvpewriter  Emporium  (Estab. 
1892).  S4-36  W.  Lake  St,,  Chicago. 


TYPEWRITEUS-All  makes,  larges-t 
stock,  lowest  prices.  Caligraph,  S6.00,  Rem- 
ington, $10.00,  Underwoods,  $25.00.  All 
guarantee  i:  15  days'  free  trial.  Harlem 
Tvpewriter  Exchange,  Dept.  TW.  217  West 
125th  St..  New  York  City. 


MISCELLANEOUS 


LEARN    SHOW    CARD    LETTERING 

and  Designing  by  mail  from  a  reliable 
school.  VPe  teach  practical  work,  money 
maker.  Prospectus  and  sample  show  cards 
free  postpaid.  Adiin-ss,  Thompson  School, 
Dept.  T,  Pontiac,  Mich. 

WELDING  BY  OXY-ACETYLENE  proc- 
ess—How  construct  from  materials  handy 
and  use  plant.  Scale  drawings,  fluxes, 
formulas.    £0c.  American.  Aberdeen,   S.  D. 

EMBOSS  Your  Own  Stationery  with  your 
initial,  name  or  monogram  by  using  our 
nickeled  steel  die  hand  embosser.  Strictly 
high-class.  Send  stump  for  impression, 
sheets  showing  40  st.vles.  Initial  30c. 
Monogram  60c.  Miller  Sales  Co.,  Dept.  8, 
Lexington.  Ky. 

3,n0O  FINE  Letterheads.  Envelopes. 
Cards  all  $7.  Get  our  "Special"  for  $1. 
Sumples  free.  1  liomiis  W.  Clark  Company, 
Michigan  City,  Indiana. 


ANYONE  USING  FIGURES  NEEDS  I 


to  check  mental  calculati 
Personal  Desk.  Over  60,000 
in  use — mostly  sold  thru  rec- 
ommendation. Guaranteed — 
money  refunded  if  not  satisfac- 
tory after  10  days  trial. 

Buy  from  your  stationer 

or  order  direct.  Ag-ents Wanted. 

T.   Gancher.A.A.M.Co. 
119  W.  Broadway,       New  York 


For  General  Offlce  or 


Pipe-Threading 


Threading  is  simple,  ac- 
curate and  easy  with  this  tool.  Tweriry 
years  of  expert  siudy  and  experience 
in  designing  pipe-ihreaiiiiig  tools  have 
resulted  in  the  famous  line  oi 

OSTER  BULLDOG 

H.md  touls  lor  PluiiiUrs. 
HIectrtcal  Contractors,  Hn- 
gineers.    Farmers — belt  and 

motor- driven  I'ower  Machines  lor  simps 
■f  every  tr.ide.      You   should   have  our 

<"stalog:  it  (.arefully  describes  each  tool. 

^i^urs  free  for  the  asking. 

THE  OSTER  MFG.  CO. 
1963  E.  61st  St.  Cleveland,  0. 


TOOLS 


vie 

arransre 

music, publian, 

advertise.  Been 

copyright  in  yourname 

and  pay  vou  60  per  cent  .. 

profits    il    Bucceasful.      Past  ei 


We  Have  Paid  Thousands  of  Doiiara 

Amateur  Song  Writers.     Von  may  be  able  to 

■     !  a  steady  seller  and  share  in  future  profits. 

Send  U3  your  poems  or  melodies  for  only 

Original  square  deal  oiler.  Accept- 

ani^e  Kuaranteed  if  availaula 

Largest,  Most  Suc- 

sf  ul     Music 

^^^~  .^  r    ■   ■  ■  Pubhshera 

Hundreds  of     ^^S^^H    t  ' M^W^^^^  nf   thn 

t  deliiy--write  today  for  Biibacription 

big  Honff  Writtjr'a  Mueazine- -valuable  illuBtrated 

oa  sonK  writinir  and  examinatioD  of  your   work   FK 

DUGDALE  CO>  lOSSDugdale  Bldg.,  Washington,  D. 


I  Need  100  Men  Lf  bJtr^m 

No  matter  where  you  live — learo  my  successful  business — 
make  money  with  me — no  experience  needed  —write  at  once 
W.  M.  OstniDder,  Dept.  H,        12  West  3  ht  Street,  New  York 


HERE'S  BIG   MONEY  FOR  YOU 

!r»-ii5  <it  (iper.^lors  .Trt.-  ni.ikint;  $;'   wcx-kly.     Vuii  can 
wi-ll  nith  this  won, ieriul 

DIAMOND  POST  CARD  GUN 

It  ir.akes  three  sizes  post  c.irds  inclmiing  mailing 
size,  .il'.o  plinto  buiions  «ilIioiit  pLiies  or  films. 
Finish«-d  pictures  delivered  on  TI>e  Spot  in  a  Min- 
ute.    No  l>ark  Room  Reciulred— No  can- 
in?.    experience   unnecessary  —  80   Profit   on 
Every  Uime.     Write  today  lor  samples  of  work  and 
1  descriptiun.     Grasp  this  opportunity  NOW. 

iiternntlonal  Metal  &  Ferrotype  Co. 
10  W.  laih  Htroct  I'hieaso,  III. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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TECHXICAL    JIO/O/./)    MACA/.IM: 


ree  Overcoat 

I  Free  Outfit  and 


No  mnttor  what  line  of  businosa  you 
are  in-wl\at  kiiui  of  a  job  you  hoKl  - 
what  otluT  lino  you  nro  haiulHiiK— or 
how  miK'h  money  you  are  niakiiu:  you 
simply  can't  afford  to  past  up  thi» 
amazintily  sensational  ana  wonderfully 
liberal  offer.  No  otlior  tailoring  con.^orn 
in  tlie  world  is  in  a  position  or  can  af- 
ford to  duplicate  this  otfor.  Wo  put 
you  in  business  on  our  capital  — miiko 
you  a  swell  suit  and  overco:it  FREE— 
_  make  it  so  easy  for  you  to  succeeil  that 

you    simply  ITan't   help   earninff   $01)   a  week  and  more. 

Outfits  Cost  Us  $76,000 

Listen!  This  is  the  most  RovKeously  stupendous  Afiront's 
Outtit  ever  conceived  and  executed  by  the  skill  of  man! 
Cost  us  ;?76.0lKt~yet  it  costs  yt)U  only  1  cent  for  a  postal  to 
sret  one.  Our  famous  Book  of  Gold,  Masterpiece  Kdilitui 
shows  %  fashions.  :iL*0  samples  -all  different— all  distinct- 
ive. Complete  outfit  — biKt?est  and  most  mai^niticent  ever 
produced— everything  you  need  FREE  and  beside  you  Ket 

Your  Swell  Suit  snd  Overcoat  Free 

Made  to  your  own  measure  fr<mi  style  and  fabric  select- 
ed i>y  you.  Makes  you  the  swellest  dressed  man  in  town. 
Everybotly  wants  up-to-date  clothes  like  yours,  and  orders 
pour  in  to  you.  We  prepay  all  express  charges.  You 
take  no  risk.  $5.0t)0  jruarantee  bond  beliind  every  jjarment 
—money  back  if  not  perfectly  satisfactory.  No  money- 
no  experience  necessary.  Snappy  selling  helps  and 
valuable  presents  for  your  custon^'rs- everything  FREE 
and  sent  at  once.  Write  totlay  ii  postal  will  do. 
Great  Central  Tailoring  Co.       Dept.  783       Chicago*  IlL 


For  all 
Purposes 


The  High  Powered,  Light  Weight  Cush- 

man  Engine  measures  out  just  cuouyli 

gasoline  lo  do  the  work  required. 

Advanced   4    cycle    type.     WeicW 

under  2C'.)  lbs.    4  li.  p.  rating  but 

actn.illy  develops  over  b  h.  p. 

AuTOunric  TiinorrrE  Govebnorwuh 
KiGH  Grade  ScHtBuii  Casburctor 

l.isy  speed  changes,  special 

iivlion  clutch  pulley.     .^Iso 

mw   (.  .S   and    20  h.  p.    hith 

eftieiency    enuines   for  hcMvv 

work-      Now  rendv.     Free  book 

■scnbesall.    Write  for  It. 

CUSHMAN  INIOTOR  WORKS,  2069  N.  St.,  Uncoln,  Neb. 


N  ew_Type  writer 


Eullt  by  a  nitcbnnlcal  wlzttrd.    Hns  only  260 
parts.     t>tlii'r  inuchUii-s  Imve  I7l>0  to  3700  parts,  , 
Thla  teusatlouul  sliiuiUi-tty  Is  tlie  secret  ol"  tlit 
Ju-nnl-of  t-elllns  price  ol  »1S.    It's  built  lu  fauions  { 
KIMi'tt-Klylier  Hllllnt;  Miu-bliu-  factory  and  volil  ou  u  i 
moutihbin-k-mihsi>'»itt isjitit-{rinf ivut y.  26.000  In  use. 


^The  Bennett  $18  Portable  Typewriter 


pro 


dofs  uork  of  liigli  pric 

'  chliu-s.  Kvory  big 

'  ment:  visilik-  wrlli 

F  BtandanI  kc\  buurd. 

fversU)l«  ribbon.  \\  t, 

\n\i^<i  Kaolin,  arru.i. 

I  ■Wntt  u>r  ctitMit^t;. 
F.F..    BENNETT 
TYPEWRITER  CO. 
I  366  B'dway  NewYork 

1  Forelt:ii  .\ilil, ;  J;,  t'uu 
uou  St.  London,  K.IJ. 


Bennett 


World^s  Masterpiece  in 
Business  Literature 


Now  Sent 
FREE! 


Now  Sent 
FREE! 


The  Cyclopedia  of 
Business  Knowledge 


$24  Consulting 

Membership 

FREE 

With  L'vi'ry  order 
rcfiivfd  bi'foro 
S  ptL-inbi'rl.l'.n;i, 
wo  w  ill  iiK'Uide  ii 
?L'l  00  foMsultint-; 
Mnnborshlp  vn- 
titliti(4-  you  to  tlio 
luK  ii'o  of  our  burt- 
iut'ss  expiTl  w  free 
—  for  one  y  eur. 
There  will  be  no 
limit  to  this  ser- 
vice. A  sin  kI<3 
protilcm  solved 
lor  you  niinht  bo 
worth  moie  tliiiii 
tlie  lii-^t  eost  of 
llii'books.  (tnier 
Ihe  liooks  now. 

Ten  Big  Volumes, 
Size  7  X  10  inches. 
3.500  pages.  1.900 
page  plates,  etc. 


(De  Luxe  Edition) 

We  will  SLiul  this  great  busi- 
ness refereiu  e  library  to  vuu  EX- 
PRESS PREPAID,  for  sovJn  days' 
free  examinalion;  returnable  at 
our  expense.  This  ma.L^nificent 
set  has  been  specially  i>rei>areit 
for  busines.'^  men  who  wouUl  ;itt.un  tlic 
hi}:hest  etlJcicncy — for  the  cxeiutivc 
wlio  wants  to  he  able  to  guide  ;inil  i  hi-ck 
Ixis  dcnartments  —  for  the  ambitious 
man  wlio  is  training  himself  for  advance- 
ment^lor  tlic  wide-.iwake  man  who  is 
likely  to  be  called  up»m  for  work  out- 
side bis  regular  line  and  who  needs  at 
his  elbow,  for  n;ady  reference,  an  aceu- 
rate,  up-to-date  work  on  the  nriiui[>les 
anvl  pr.uiiee  of  business.  Mail  the  cou- 
pon to.lay  for  free  examinalion  of  this 
De  Luxe  Edition  while  it  is  being  sold 
at  Ici^  than  half  price. 

You  can  now  get  the  greatest 
Business  Librnry  ever  published  at 
less  than  half  price. 


Contents:  Everything  A  Business 
Man  Should  Know 


vol,.  I— Riiamcas  O  ■iriini;(itiiin.    Advi 


.   M.r 


I  M  .1 


VOL. 

vol! 

Vi>l' 

vou 

Ao. 

ti.'i 


Siilt-a.   t-olloctiuns.   Cn^dits, 
tistu-a    <-tc. 
I'liiir  Kffitinc.  Cost  Aniilytiia, 

y.    M.ih...is.  ..ti". 
Ill— •  '""I oiiii    i..u\.    i>.iiH,ii,,:,    <,  !,■  iiiiii;   lliniaf   Muthoda,  I"{irtni'r- 

!■■•,    '■■■'l'"l.'0 S.'i-unll     _H.     iMMlr.l.l;..     [.-■.L^.'S.    flO. 

lV-M,tho,lH  t-f    U.-u.Lt.o.i.in*:.    t'niKii..lva  ul    AccouiiUne,  Trial  Bal- 
:f,  e.'ri'i.r.iti.iii  MoihoJs,  Vouchor  Systi-iiia,  etc. 

V— Spiciul  Ai-cou'itinu^  Svsl.-ms.    Inwiiturivs,  Stock  BrokonvKii.   R«- 
■dinuuiiii  Uillinic.  H;ui(lliiiu  Bankruptcy  t*i-.'ct'fdinK8.  etc. 

VI— A.i.iitiiiK.  C  r.  A.  Iteiiuirc-ni.  iit-s.  ('..riuiiiition  Corporate  Busi- 
es. Siii-.-iali'.-d  !-\.rni3  for  (\>n"'i-'M"i'  A  nUninr,  .-i,-. 
Vll— Uiuil.iiiir,  SiiviiiK-s  hikI  Sal.tv  n,|.,,,ii  A.  ,  ..iinluiK,  rubtishorfi' 
.■imiitini,',  ItiHliilmont  Sulos  iitui  t  ,01.-r'i  i.>ii .,  .\.  >  n  (isii>r  and  Subscriu. 
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American  Technical  Society: 
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incsg  Admitiistratioa  for  7  diiya'  frocoxn  iiinntion.  I  will  send  S2.0O  within  7 
>!iiv^4  iiiid  f'J.OU  II  month  until  I  havo  pnid  f29.S0:  othcrwiso  I  will  notify  you  and 
liolil  tho  buokt)  subjuct  toyuurordor.    Title  not  to  prso  urid  fully  paid. 


Nnmc 

T.W.  8-n 

A<l.l.os.. 

Ocriipntlon 

Employrr 

Kindly  intHlioH  ■/"■.c/i  11.1,1/  il'vild  M(iga:iiie  ic/ioi  zvriliiig  advertisers. 


TECHXICAL    IVORLD   MAGAZINE 


951 


\  H.R  with  Complete 

\  Outfit  rea4v  to  install 

'        ALSO    'i;iT0  36MR 


Largest  Builders  of 
2-cycle  Mot  ITS  in  the 
World,  Over  1000 
responsible  dealera. 

Guaranteed  by  a  big  reeponsible  concern, 
for    big  catalog— (e;/a    and   shows   voa   all 
these  hiph  grade  motora  and  how  they  are 
GRAV  MOTOR  CO.,     nmi  6ray  Mator  BMg..    Detroit, 
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INTERIOR  VIEW 


FREE  TRIAL 

of  Leiman  Bros. 

VACUUM    PUMPS 

for  vacuum  cleaninR.  Made  to  last 
iiii'l  to  take  u|>  their  nun  v  ear. 
I'owerful  suet  ion.    Catalog  No.  69. 

LEIMAN  BROS. 


62-T   JOHN    STREET 

NEW  YORK 


HESS^it  LOCKER 

The  Only  Modern, Sanitary 
STEEL  Medicine  Cabinet 

"tlocker  finished  in  snow-white. baked 
everlasting  enamel,  inside  and  out. 
Keamiful  beveled  mirror  door.  Nickel 
plate  brass  trimmings.  Steel  or  glass 
shelves. 

Costs  Less  Than  Wood 

Never  warps,  shrinks,  nor  swells. 
Dust  and  Vermin  proof,  easily  cleaned. 

Should  Be  In  Every  Bath  Room 

Four  styles— four  sizes.  To  recess  in 
wall  or  to  hang  outside.  Send  for  illus- 
trated circular. 

The  Recessed  Steel  HESS.Sll  L  Tacoma  BWg.,   Chicago 
Hedlclno   Cabinet  Makers  <if  Steel  Furnaces.  Free  Booklet 
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Yoci  Won't  Drop 
That  Screw 

And  the  blade  will  stay  in  the 
slot  until  the  screw  is  safely 
home. 

This  "Yankee"  Ratchet 
Screw-driver  No.  110  drives 
screws  in  the  hardest  kind  of 
places,  above  your  head,  or 
in  holes  or  cramped  corners. 

The  device  on  end  of  the  blade 
holds  the  screw  with  steel  jaws, 
fastened  to  a  spring,  so  that  the 
-  nd  of  blade  sets  tight  in  slot 
.\  push  opens  the  jaws  to  sot 
M-revv.  The  screw  is  held  in  line 
with  shaft  of  driver  while  being 
driven,  automatically  released 
just  before  its  h<ad  comes  fiush 
with  surface  of  the  wood. 

There's  a  right  and  left  ratchet 
and  rigid  adjustment  of  the  rat 
i.lu.t  shifter.  The  tool  can  be 
I  p  .rated  with  one  hand,  after  the 
^t  rew  is  adjusted.  Every  detail 
carefully  made  and  finished  of 
highest  grade  materials,  as  are 
.ill  "Vankee"  tools. 

"Yankee" 
Ratchet  Screw- Driver 

Fitted  with  Screw -Holder  Attachmeot 

No.  110  as  illustrated.  3  ratchet 
movements.  Katchet  shifter 
working  lengthwise  of  tool. 

No.  Ill,  same,  except  shifter 
uii'Ves  across  the  tool. 


5  sizes 

.Vin.  blade,  65c. 
4  in.  blade.  70c. 


.S-in.  blade,  75c. 
6-in.  blade.  85c. 
8  m   blade.  ySc. 


Your  dea'er  caa  supply  yoa         »' 


■.mkee-   Toul  Bou* 


.in'l   liinischoMers 


'Yankee'  Toul  ia  the  Uar.i^e  *  for  the  uiototists. 

NORTH  BROS.  MFG.  CO.,  Philadelphia 

"YANKEE"  TOOLS 
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This  Wonderful  Cyclopedia  of 
Literature,  History  and  Science 


What  Noted 
Educators  Say: 

Thf  fnllpirintp  fniirie  fitr  llom*> 
Sillily  in  ndiiiirah!)'  ndnpteil  for 
thf  purpose  iif  homi>  wltidy. 

(^iencd)    J.  M.  (;kki;n«ood. 

Supt.  lily  SrIinolH, 
KaD!>as  (  it)<  IU<*- 

Tli^  opportiinily  you  are  offer- 
inc  lo  nit-n  and  wnnifii  lo  prt  a 
(  oil)-!;!'  Iraiiiinfr  wilhoul  l»*tniinr 
h»ini>  should  lie  lakt-n  Bdvnntuiri" 
tif  liyall  who  eiinnot  attend  poI- 
l.Cf.  Thi'io  has  loug  been  n  need 
(.>r  >nfh  a  eoiir«e. 
U.ciiedl  FltASK  F.  HF.IfiHWAY. 
Supt-  Luke  County  Putilic  Schools. 

I  have  io-ipepted  the  prospertiis 
of  your  t'olleciate  Home  Sliiily 
Courie.  Anyone  pnniplt'tinjr  this 
rniirse  tiniild  inrre^xc  their  rnpnr- 
ity  as  tearhers  and  nill  be  in 
pn-iiliT  demand  than  teachern 
M  ho  do  not  take  the  course. 

isJL-iiedi  f.  J.  AMIFUT. 

Mpr.  Albert  Teacher's  Air.-iiry. 
t'licano,   Illinois. 


now  sold  at  half  price 

Not  merely  a  set  of  books,  but  a  general 
reading  and  home  study  course  in  the  three 
principal  cultural  subjects  ^  LITERA- 
TURE, HISTORY  AND  SCIENCE.  These 
great  books  take  you  by  easy  stages 
through  grammar,  rhetoric,  history,  lan- 
guage, classics,  science,  etc,  and  give  you 
in  the  shortest  possible  time  all  the  essen- 
tials of  a  liberal  education. 

These  books  were  written  especially  for  the  busy 
man  or  woman  desiring  to  brush  up  on  cultural  sub- 
jects, for  the  student  preparing  for  College  or  for  any 
one  needing  a  touch  of  higher  education  for  social  or 
business  purposes. 

^— ^^  Partial  Table  of  Contents  ■"^^■^ 


Grammar  and  Rheloric  — Preparation  for  Home  Study  — 
Recent  History  —  Ancient  and  Modern  History  —  British 
History  — Studies  in  Epics —Mythology  —  Required  Enolish 
Classics  —  Studies  in  Latin  and  Early  English  — Studies  in 
Science  —  British  Classics  —  American  Classics  —  World 
Classics — and  other  cultural  subjects. 


What  Noted 
Educators  Say: 

To  the  yonnp  person  w  ho  ennnot 
take  ;i  rolle^re  course,  it  offint  lh<* 
neil  liett  NnliMlitnte.  For  the 
teacher,  it  Mill  be  of  anqncttoned 
\aliie.  I  take  frreat  pleasure  in 
reromniendiuf  it. 

Isiifiied)  J.  W.  IIOM.AND. 

Pastor  tiiileiia  1'hnrrh, 
Aurora,  IllinuU. 

Thitt  conrsB  Is  especially  valua- 
ble *o  a  man  nbose  timt'  in  talen 
up  nith  huHiness.  Wilh  it,  one 
ean  secure  au  educatioo  in  xpare 

(Bi'ened)  II.  A.  rSTRIh. 

Supt.  Dept.  of  Ednration, 
Pierce.  So.  Dakota. 

I  hare  examined  yonr  Cnllefriale 
ronrtte  for  Home  Study  with  care. 
Any  person  with  ordinary  lotelli- 
t.>('iiee  could,  with  ease,  perine 
thin  course  of  study  to  a  Bucress- 
(ul  lini>h. 

(si^^n.d)  II.  A.  DONrYSOS. 


This  ereat  work  contains  4,500  pages.  45  colored  plates,  and  numerous  other  illus 
trations.  diagrams,  maps,  etc.    Bound  in  half  morocco,  gold  stamped. 
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Rend  this  liberal  offer.    We  want  you  to  examine  the  hooks  at  our  exponsr 
•  this  chance  for  we  know  they  will  pleiise  you.     No  other  1 
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nrenU'linLMotiike  this  chnme  for  we  know  they  will  pleiise  you.  JNo  otncr  books 
everpublishedlikethem.  The  writera  are  the  world  s  greatest  educators.  Keep  the 
books  in  vour  home  seven  dH.>  sand  einmine  them  thoro.iuhly.  If  you  don  t  think 
thev  nre  the  biggest  barisnin  ever  offered  and  the  most  useful  books  you  havejjOver  i 
seen,  send  them  back  and  the  transaction  won  t  coat  you  a  ceiit.  It  you  eep  M 
the  1  ooks.  send  ns  S2  00  as  first  payment,  then  $2.00  monthly  until  you  have  paid  ^ 
the  leJ^than  half  price  offer  of  S19.15-tlie  regular  price  is  SW.OO.    Order  now 


FREE  EXAMINATION 
^  COUPON 

0^    AMERICAN  TECHNICAL  SOCinV,  CHICAGO 


fill  in  and  mail  the  coupon  today.      This  special  hiilf  price  edition  will  be 
quickly  exhausted.    We  (•nnn..t  print  any  more  to  sell  at  this  price.    Just  hll 
lu  uii.i'nmil  the  coupon— the  books  will  be  shipped  promptly.  J 
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lul  me  free  of  chiirge  one  set  Thi>  ('yd* 
liiot  I.llenitiii-p,   HlHt<.ry  ftiirf   Art     I".;  vols. 
h!.ir  ni.irocco.-for  t)NE  WEEK'S  FREE 
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